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DETECTING THE APPROACH OF AN ENEMY AIRCRA WITH A FRENCH “POSTE D’ECOUTE.”—{See page 377.] 
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* 40 Million Miles a Day 
| This Is What Wins Men to Fortified Tires 


are turning to Goodyears—faster than ever 
before. The millions in use must be proving 
supremacy. 


For Winter Tires 
Get the Double-Thick 
All-Weather Tread 


This tread is best for all seasons, but es- 
sential on winter tires. It is not a regular 
tread made rough, but an extra tread made 
of very tough rubber. So it gives you a 
double-thick tread. 

The grips are deep and enduring. They 
are sharp and efficient. Yet they form a 
tread as flat and smooth as a plain tread, so 
they do not cause vibration. 





Perhaps every day about two million Good- 
year tires arc run. And their daily mileage 
totals, probably, some forty million miles. 

Thus to hundreds of thousands these tires 
reveal their super-quality. They show their 
strength and endurance, their saving of trouble. 
They meet with mishap and misuse like other 
tires sometimes. But they combat tire troubles 
in efficient ways, and their users know it. 


s Note What They Have Done 
Those two million tires are daily advocating 
Goodyears. So did millions of tires before them. 
They have won more users than any other 
tire ever had. They have won more new users 
this year than ever before in our history. They 
have forced us to build plant after plant until 
our new capacity—ready soon—will be close 
to 20,000 tires per day. Double thickness means more wear. It 
ae ae eae means a deep-cut lasting anti-skid. It means 
Think of this when you next buy tires. great resistance to puncture. This matchless 
The special features which fortify these tires tread is winning more users than any other 
are hidden from your view. Goodyear feature. 
Tires without then. may seem Any Goodyear dealer will 
to you very much like Good- supply you. Every neighbor- 
years. And you think they hood has a Goodyear Service 
render equal service, else Station with your size in 
you would not buy them. stock and it will render full 


But consider how fast men Goodyear service, 


THE GOODYEAR TIRE & RUBBER COMPANY, AKRON, OHIO 
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Fortified Tires 


No-Rim-Cut Tires—‘‘On-Air’’ Cured 
With All-Weather Treads or Smooth 
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We Americans 


hear about the 


Allies chiefly from 
the British standpoint. | 
Somehow we almost | — 
overlook the other |__ 
powers that make up the 
Entente. In “The Truth 
About France’’, Owen 
Johnson tells what our sister 
republic has done and is do- 
ing in the war. His story 
of the spirit behind France 
and its hopes for after-the- 
war will appear in the 
October 30th issue of 
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“Who are these Gray Ghosts?” 


—~the destinies of the world may rest in their hands. Do you 
know why they dress this way? 

Do you know what night fighting in Europe really looks like ? 

Do you know that the blind now actually can see with their 

ears ¢ 

Do you know how to make money out of spiders’ webs? 

Did you ever see an automobile lifted in the air by an inner 
tube ? 

Did you ever see an automobile operated without using the 
feet ? 


These questions are answered in the November 


Popular Science 
Monthly 


and Popular Electricity) 
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Every month everything that is new, interesting and practical in me- 
cp,anics, invention, electricity and science, practical departments for 
Every month 










amateur mechanics and craftsmen. 











bers, postpaid, or send $1.50 for a full year’s 
subscription. 





416 West 13th Street, New York City 











Popular Science Monthly 
239 Fourth Avenue, New York 
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Panama Canal choked by slides. Gaillard cut looking toward Miraflores Lake 


How the Slides Develop At Panama 


YROM among the many illuminating photographs 
which have been taken of the recent slides at 
lanama, we have selected one, which shows how the 


bottom has been upheaved above the surface of the 
water, to a height of over 45 feet above the bottom 


of the canal. the moving 
comes down into the cut, either by sliding or by crush- 
Where the material has been sloped 
at a deeper angle than that at which it 
can naturally stand, it keeps slipping off 
until the natural angle of repose has been 
Another form of sliding occurs 
resting 
than 


Broadly speaking, mass 
ing. 
8 
ay 
ie? we 
“Ca 
reached. 
the 
rock or some harder 


material is 
material 


when overlying 
upon 
itself, which slopes toward the canal. As 
the excavation is carried down, the over- 
lying mass becomes so heavy as to over- 
the frictional 

and the harder 


between 
beneath, 
into the 
frequently 

which, 
lubricates 


come resistance 
itself 
and it 


cavation. 


materia! 
commences to move ex- 
The 
by surface drainage water, 
the natural line of separation, 
surface and assists the movement. 
Another form of slide is that which is due to crush- 
ing or disintegration of the material. This occurs 
when the underlying rock is of poor quality, or is in- 
tersected by vertical seams or seams which slope to- 
ward the canal. As the depth of the excavation in- 
the weight of the superincumbrance mass 
along the face of the cut becomes so great that the 
material at the foot of the crushed ; 
it loses its cohesion, breaks up, and is pushed down 
and outward toward the of the excavation. 
Being resisted by the reactive effect of the undis- 
turbed floor and the opposite foot of the cut, the 
material is forced, high as 20 to 30 
Appar: 


movement is 
trickling 
the 


assisted 


along 


creases, 


excavation is 


center 


sometimes, as 


feet above the original bottom of the cut. 





ently in the case of the present slide, it has been 
forced up over 45 feet. The “hump,” as it is called, 
“A” (see accompanying sketch) rises until a point 
is reached where an equilibrium is established be- 
tween the weight of the hump and the weight of 
the sliding section “B” on the side of the cut, 
less the frictional resistance to movement along the 


line of cleavage. 





Diagram showing the action of slides in the Culebra cut 


Shall We Take a Cold Bath to Cool Off After 
Exercising? 
ROM experiments conducted at the Harvard Physio 
logical Laboratory one gains very useful information 
on what not to do in the summertime after exercising. 
Primarily this work was undertaken to determine if the 
increased pulse rate resulting from exercise is related 
to the increase in body temperature. Aside from the 
purely scientific results which showed that the two are 
independent of each other, it was found that the base- 
ball player, tennis player, or even the pedestrian, is not 
cooler after the cold bath, which is expected to lower 
his temperature, but that his body is actually warmed 
by the process. 
We have all experienced the delightful sensation of 
a cold bath after undue activity in warm weather. 
Likewise we have all felt the heightened temperature 


afterward. This we usually attribute to the psychelog 
ical effect produced by the difference in temperature 
the cold water in which we bathe and the 
we afterward emerge. We a!- 
Experiments show 


between 
warm air into which 
ways feel warmer after a cold bath. 
that we actually are warmer. 

The person on whom the data were collected at Har 
vard exercised by running up and down stairs for a 
stated period of time, then reclined upon 
a couch for 6 minutes. Then he arose and 
a stream of cold water was thrown over 
At the end of that 
time he returned to the couch for 3 min- 


his body for 5 minutes. 
utes; then he again enjoyed a cold bath. 
After that he was permitted to rest upon 
the couch for 50 minutes. /.t all stages, 
from beginning to end of the experiment, 
records were taken on the pulse rate and 
temperature. These showed that, starting 
with a pulse rate of 68 per minute, there 
was an increase to 146 per minute after 
the exercising had ceased. From this 
point there was a continual decrease to normal, the rate 
being 82 per minute just before the second bath and 72 
2 minutes after the bath. 
behaved differently. Just before the running commenced 
it was 98.29 deg. Fahr., before the first bath 99.41 deg. 
Fahr., and after this 99.1 deg. Fahr. Then it arose dur 
ing the next 3 minutes to 99.71 Fahr. 

creased temperature was maintained in spite of the 


The temperature, however, 


deg. This in- 
second bath, and the maximum, slightly exceeding this, 
reached 22 minutes after the cessation cf exercise. From 
that time there was a gradual decrease, the minimum 
of 98.1 deg. Fahr. being reached avout 20 minutes later 

By means of an electric fan, the temperature fell from 
the time the exercise ended, returning to the origins 
temperature in 22 minutes. When neither a current of 
air nor cold water was applied the temperature began to 
fall in about 6 minutes after the exercising had ceased 
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SCIENTIFIC AMERICAN 


ICA 1920 we shall possess a total of forty-eight battleships. 
SCIENTIFIC A As matters stand to-day, we have seventeen dread- 
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The object of this journal is to record accurately and 
lucidly the latest scientific, mechanical and industrial 
news of the day. As a weekly journal, it is in a posi- 
tion to announce interesting developments before they 
are published elsewhere 

The Bditor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 
articles are accompanied by photographs. 








Rehabilitating the United States Navy 
WELVE months ago, the attitude of the present 
Administration on the question of increasing 
our naval and military defenses was one of un- 

compromising opposition. Specific orders were given, 
sealing the lips of our naval and military men and 
strietiy prohibiting them from giving any information 
er making any statement whatsoever upon the subject 
of military preparedness. Moreover, the growing con- 
cern cf the nation regarding our state of unprepared- 
neas, as expressed in the activities of the Navy League, 
the National Security League, the American League 
and other patriotic associations, was denounced in 
semt-otficlal utterances as being an attempt to provoke 
a “militaristic” spirit which was inconsistent with the 
traditions and present policy of the United States. 

To-day, we witness one of the most extraordinary 
changes of front that have occurred in the history of 
official Washington; for the daily press is being filled 
with evidently inspired articles, sent outybpoadcast 
from the War and "Navy Departments, in Which it is 
announced that the forthcoming Congress is to be asked 
to make considerable additions to our naval and mili- 
tary forces 

This change of attitude on the part of the ad- 
ministration we sincerely welcome and we believe the 
Government has modified its policy because of the con- 
viction that cireumstances demand it. We are satisfied 
that it is determined to push the proposed measures 
through Congress with all the pressure that it can 
bring to bear. 

So far as the plans which have been given such 
lavish publicity are concerned, we are thoroughiy in 
accord with the proposal to lay down a continuing 
program of construction extending over the next six 
years. This is the principle upon which the German 
vavy has been built up; it is in keeping with the plan 
eutlined many years ago by the General Board of the 
Navy; and the institution of such a program cannot 
fail to have a stimulating effect upon successive con- 
gresses when the question of naval increase comes up. 
It should be remembered, however, that imposing as 
are the totals representing the whole six years’ pro- 
gram, it is with the appropriation for the present year, 
and that alone, that the nation is immediately con- 
cerned. Future congresses will be in no wise obligated 
to follow the yearly program, as thus laid down, and 
therefore it would be well for the nation to keep its 
eyes fixed upon the appropriations which are asked for 
With regard to these, we feel it our 
Not only so, 


the present year. 
duty te state that they are insufficient. 
but the whole program, both for the current year, and 
for the five following years, fails to meet the exigencies 
of the situation, as recognized avd provided for by the 
continuing program advocated several years ago by the 
Naval Beard. 

The plans of the board were drawn with a strict 
regard to the continuing program of a certain Euro- 
pean power, whose international policies seemed most 
likely to bring it into conflict with the United States. 
The Naval Board program called for such yearly addi- 
tion to our strength as would give us by the year 1920 
a total of forty-eight battleships, or one for every 
state in the Union. 

Unfortunately Congress for the past decade has seen 
fit te cut down the recommendations of its naval ex 
perts to such an extent that to-day we are far below 
the standard of strength necessary for our protection 
if the present Administration is sincerely desirous of 
executing the freety-expressed will of the country, it 
should lay out a program of construction, which shall 
not merely make such yearly additions to our navy 
as are contained in the original program of the Naval 
Board, but it shou!d increase them by an amount equal 
to the omissions of the past ten years. In other words, 
the new program should be so ordered that by the year 


noughts built, building and authorized. The program 
of the present Administration calls for the construction 
of sixteen dreadnoughts within the next six years, 
which would give us thirty-three by 1920. As regards 
pre-dreadnoughts, if we strictly apply the rule that such 
ships are obsolete after twenty years of service, we 
find that by 1920 we shall have only eight such ships 
available, namely, the vessels of the “ Michigan,” “ New 
Hampshire ” and “ Connecticut ” classes. Adding these 
eight to the thirty-three dreadnoughts, we get a total 
of forty-one battleships by 1920. 

Now for reasons stated above, the immediate concern 
of the country is with the program for the present year; 
for it would be perilous to allow the summed-up totals 
of proposed future construction (ships which may never 
be built) to divert our attention from the urgent needs 
of the hour. The addition to our first fighting line for 
the present year should be as large as our shipbuilding 
accommodations, governmental and private, will admit 
of. The program set forth, unofficially, by the Navy 
Department, calls for two dreadnoughts and two battle 
cruisers. It should be enlarged by the addition of two 
more battle cruisers, making six dreadnoughts in all. 
By the enlargement of certain shipbuilding ways, it 
would be possible to lay down six capital ships this 
year or in the spring of next year. This should be 
followed by four dreadnoughts in 1916 and in 1917, and 
by three dreadnoughts in the years 1918, 1919 and 1920. 
This would give us an addition of twenty-three dread- 
noughts by 1920, which, added to the seventeen already 
built or under construction, or authorized, would give 
us forty dreadnoughts by that year. Adding the 
eight pre-dreadnoughts which would still be within 
the age limit, and we would have by 1920 the full quota 
of forty-eight battleships, regarded by the Naval Board 
as the minimum required for the safety of the country. 

So far as the matériel of the Navy is concerned, its 
most pressing need to-day is a division of battle 
cruisers. The foreign nations build their ships in 
groups or divisions of four ; Japan has her four Kongos ; 
Great Britain built her four Inflexibles and then her four 
Princess Royals. Germany has her four battle cruisers 
of the Seidlitz type. To obtain their full efficiency we 
should lay down simultaneously at least a division of 
four such ships. This, with the two dreadnoughts asked 
for, would give us a total of six dreadnoughts for this 
year’s program—none too many, in view of the fact 
that, because of the munitions question, the second 
greatest naval power in the world has to-day, and will 
have for many a year to come, a deep-seated grievance 
against this country. 

In regard to the design of these battle cruisers, we 
believe that the 35-knot ships that have been spoken of 
in the recent despatches from Washington would be a 
decided mistake. No such speed is necessary. The ob- 
jection of the Navy Department to the construction of 
battle cruisers has been on the ground that, because 
of their light armor, they were unable to lie in the 
battle line. This objection could be overcome by a 
compromise; and we suggest that four 29-knot battle 
cruisers carrying each eight 16-inch guns, and protected 
by 12 inches of armor, could be built within the limit 
of the displacement of the “ Pennsylvania,” or, say, 
thirty-two to thirty-three thousand tons. There is al- 
ready afloat a prototype of such a ship in the British 
“Queen Elizabeth,” which on 27,500 tons combines a 
battery of eight 15-inch guns, a speed, on trial, of 2614 
knots and an armor belt of 12 inches thickness. An 
increase of 4,000 tons in the displacement of the “ Queen 
Elizabeth ” would surely make it possible to raise the 
speed two or three knots, and substitute 16-inch for 15- 
inch guns. If these ships were built the Navy would 
possess four battle cruisers more powerful than any 
afloat, and capable, because of their 12 inches of armor, 
of taking their place in a line-of-battle engagement. 

The Navy Department program calls for twenty-five 
coast submarines and five ocean-going submarines. The 
experience obtained during the war maneuvers of last 
spring and this fall has proved that our coast sub- 
marines are serviceable only within a limited distance 
from their base—they are utterly unsuited for cruising 
with the main fleet. It is the opinion of our naval of- 
ficers that if we are to build submarines, they should 
be of the sea-going type and of not less than twelve to 
fifteen hundred tons displacement. We suggest, there- 
fore, that a better program would be to build a dozen 
ocean-going submarines and omit altogether the pro- 
posed coast submarines, leaving coast defense to our 
existing flotilla of seventy-five non-sea-going sub- 
marines. 

The addition of twélve destroyers is desirable, and 
they should be of the largest sea-going type. The pro- 
posed addition of three scouts is altogether too limited. 
We need at least a dozen of these. The suggested in- 
crease of 8,000 enlisted men does not meet the emer- 
gency. As matters stand to-day, the Navy is short at 
least 18,000 enlisted men, 
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Lastly, the proposed appointment of 250 more mid- 
shipmen to the Naval Academy is merely toying with 
the difficulty. Our Navy is already short 1,000 officers, 
and the additiona! ships which the Navy should lay 
down in the present year will call for at least 500 of- 
ficers to man them. We are now, and we have been for 
some time, building ships much faster than we have 
been preparing officers to handle them. Provision 
should be made for at least 1,000 additional mid- 
shipmen to meet the present very critical conditions, 


Explosion Risk of Dynamite Cargoes 
ESIDENTS at Gravesend Bay and Sea Gate, 
and the owners of passenger vessels whose 
course took them near to the German dynamite 

ship which, since the opening of the war, has been 
moored off Bath Beach, will be gratified to learn that 
the consignees have ordered that the ship’s cargo be 
unloaded and returned to the manufacturers. That the 
risk of explosion was more theoretical than real, is 
suggested by the fact that the ship laid at its present 
anchorage during the hot months of two summers. with- 
out any mishap. The risk of detonation of such a 
cargo as this lies in the fact that the absorbent ma- 
terial which holds the nitro-glycerin is apt to permit 
the liquid to escape when exposed to heat. Instances 
have occurred where the nitro-glycerin, resulting from 
the deterioration of the powder, had soaked through 
the wooden boxes containing the dynamite. Nitro- 
glycerin can be readily detonated by being subjected 
to even a slight rubbing between two metal surfaces. 
If the boxes have exposed nail heads and there has 
been a leakage along the nails, there is an evident dan- 
ger of the whole cargo being detonated through fric- 
tion. An efficient safeguard against this, is the prac- 
tice of some European explosive manufacturers of 
packing the dynamite in rubber-lined boxes, a provi- 
sion which effectually prevents any escape of nitro- 
glycerin. Furthermore, in the case of large cargoes, 
such as the one in question, the boxes are so packed 
as to permit free ventilation, and most careful atten- 
tion is paid to the temperature in the holds. Self- 
preservation is the first law of life; and it may be taken 
for granted that the captain and crew who sleep above 
a cargo of dynamite use every precaution, in the way 
of the frequent opening of hatches, artificial ventila- 
tion and constant inspection, to safeguard the ship 
against disaster. 


A German on Permanent Fortifications 
LTHOUGH the war is still in progress, German 
military men are beginning to write illuminating 
articles, in which are embodied the vital lessons 

of the war. Of such a character is a paper by “ Fro- 
benius ” on “ The Fortress in Present War,” published 
in Kriegstechnische Zeitscrift and republished in the 
International Military Digest Quarterly. From this 
writer we learn that at Namur the Germans brought 
up thirty-two modern siege pieces, which were placed in 
two groups, at about three miles from the Belgian line. 
These, we are told, hammered away at a single sec- 
tion of the defenses and were themselves well out of 
the way of the heaviest Belgian ordnance. The garri- 
son clung to the trenches for protection without being 
able to answer the fire. It is an actual fact, we are 
told, that Fort Maizeret fired only ten rounds; whereas, 
it was itself struck by 1,200 sheNs, fired at the rate of 
twenty a minute. Little wonder is it that the fort suc- 
cumbed. According to this authority, the two all-im- 
portant phases in the defense of a fortified place will 
be: First, the checking of the enemy’s advance at a 
point well outside of effective range of his artillery, 
and, second, minimizing the target offered by the per- 
manent works. The first condition can be brought 
about by an unusually spirited action on the part of the 
garrison, well in advance of the main line, this being 
supplemented by the fire from the fort’s long-range 
guns. It is admitted that, when it comes to size and 
weight of guns, the fortress has the advantage, since 
it can be fitted out with ordnance, the like of which no 
army can ever hope to bring into the field. 

It is considered that the reinforcement of old work 
with concrete and armor is a hopeless task, the solu- 
tion lying in another direction. “ Frobenius” would 
cut down the size of the structures, utilize natural fea- 
tures of the terrain, and distribute the elements of 
defense over a larger area. Concealment must be 
sought at any price. Hitherto the only fort that has 
held out has done so by acting in conjunction with a 
strong mobile force. Brailmont, we are told, stands 
to-day discredited. His idea of concentration of 
strength in single works has proved to be a failure. 
In the future the post must be fought in close co- 
operation with its reserves, consisting of a mobile 
body of troops placed outside of and well beyond 
the line. 

On the other hand, “C,” writing in the same 
journal, believes that the modern fortress will form 
a staunch bulwark of defense of the country attacked. 
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Notes on the War 


A Paradox of Sea Power.— Writing in Land and 
Water, A. H. Pollen states that it is of the 
paradoxes of the present war that the possession of 
an invincible navy, of freeing Great Britain 
from military obligations, has placed them upon her 
He points out that so absolutely has the 


one 
instead 


shoulders. 
enemy accepted the British sea supremacy, that she has 
lost both the advantages and disadvantages of her in- 
sular position. “So far,” “from our great 
fleet having relieved us of the duty of maintaining an 
army proportionate in strength to itself, it is precisely 
the fleet and nothing else, which, by enabling Great 
Britain to use such a force, has imposed upon her the 
burden of creating it.” 

German Armed Merchantmen.— The German aux- 
iliary cruisers (armed merchantmen), gave a good ac- 
count of themselves in the early stages of the war—that 
is, such of them as were at sea or managed to leave port 
before the Allied Navy had full control of the seas. 
Hiad it not been for the suddenness with which the war 
came, and the complete mobilization in which it found 
the British Navy, the armed cruisers of Germany would 
have been abroad on the high seas in greater numbers 
and in a state of very complete equipment. In an account 
of the “ Carmania’s” duel with the “ Cape-Trafalgar,” 
sent to the German press by one of the survivors of 
the German ship, he stated that if “ our heavy guns had 
heen on board, we should have given the Englishmen 
The same writer refers to the 4.1-inch guas 


says he, 


a shock.” 
on the “ Cap-Trafalgar,” from which it is fair to pre- 
sume that the “heavy guns” which should have been 
on board were at least of 6-inch calibre. 
Enveloping the Russian Army.—Nilce the 
German-Austrian drive commenced in May, the Central 
Powers have made five determined efforts to envelop 
and break up five several great sections of the Russian 
According to 


great 


army; and in each case they have failed. 
Belloc, the first of these was the attempted envelopment 
of the Russians at Przemsy]; the second occurred three 
weeks later before and around Lemberg; at the end of 
June the attempted envelopment at Warsaw began, and 
the whole of July was occupied with the endeavor to 
envelop the Russian army within and around this city. 
The Russians escaped absolutely intact. The fourth 
attempt was created around Grodno, and by the first 
days of September the Grand General Staff realized 
that this effort also was abortive. The fifth envelop- 
ing movement came very near being successful when a 
great mass of cavalry, estimated at forty thousand, 
pushed down from the north to cut the communications 
of the army at Vilna. Here, also, the Russian Generals 
withdrew their forces, practically intact. 

The Freedom of the Seas.—A hint as to what the 
Germans mean by the “Freedom of the Seas,” was 
contained in a statement made some time ago by the 
German Imperial Chancellor, that “the peace for 
which we are striving will guarantee to all nationalities 
the freedom of the oceans, and will offer possibilities 
to every nation of serving in the work of progress and 
civilization, by means of a free world-wide commerce.” 
Germany, who has spent about one and one-half bil- 
lion dollars in creating her fleet and its accessories, 
has found that this fleet is unable to protect its mer- 
chant marine, with the result that the German ex- 
ports and imports amounting in the total to some five 
billions of dollars annually, have practically ceased, the 
ships of her vast merchant marine, being denied the 
“Freedom of the Seas.” The question arises, had the 
conditions been reversed and had the German fleet 
possessed the preponderance over the Allies’ fleet which 
the enemy now holds, would Germany to-day be main- 
taining the “ Freedom of the Seas” for the benefit of 
the British and French sea-going commerce carried in 
British and French bottoms, or under the flag of 
neutral powers? 

Damage to the ‘‘Lion’’ and the ‘‘Tiger.’’"— The Ger- 
mans have persistently claimed that the battle cruiser 
“Tiger,” of the British Navy, was sunk in the battle 
cruiser fight in the North Sea. The British have denied 
this, although they have admitted that Rear Admiral 
Beatty’s flagship, the “ Lion,” was disabled and had to 
be towed home. That the “ Tiger’ was not lost is now 
established by the testimony of the well-known war 
correspondent, Frederick Palmer, who visited the 
British main fleet and was permitted to write an ex- 
ceedingly frank article about what he there witnessed. 
He saw the “Lion” and the “Tiger,” and he tells 
us that the former was hit fifteen times, and the 
“Tiger” eight times in the Dogger Bank fight. The 
turret of one of the ships was hit on the roof, but only 
4 small fragment passed through, resulting in the tem- 
porary disablement of one gun. Another shot passed 
through the side of the ship and burst, the fragments 
striking the barbette harmlessly. The description of 
what he saw is contained in the last issue of Collier’s 
and is extremely interesting and shows that “all's 
well” with the British main fleet. 
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Electricity 

A New Telautograph has been invented by two 
Swedish engineers, according to a report of the United 
States Consul General at Stockholm. The new ap- 
paratus apparently differs entirely from the funda- 
mental principles of the telautographs now in use, for 
it can be operated independently of the resistance of the 
line. It can be connected to either a short or long line 
without adjustments of any kind; this advantage mak- 
ing it available for use over ordinary telephone lines. 


Construction of Four Standard Ohms.— The United 
States Bureau of Standards has just issued a paper 
(Scientific Paper No. 256) dealing with the construc- 
tion of four standard ohms. This unit was defined by 
the London Congress as the electrical resistance offered 
to an unvarying electric current by a column of mercury 
at the temperature of melting ice, 14.4521 grams in 
mass, of a constant cross-sectional area and of a 
length of 106.300 centimeters. The work done at the 
Bureau of Standards consisted in the construction of 
material standards representing the unit realized in 
the form of mercury columns in glass tubes, and the 
work involved measurements of the highest accuracy 
of the length, the departure from uniformity of the 
cross section, and the mercury content of each tube, as 
well as their comparison with a working standard. 
Electrical comparisons of the four standards showed 
the average deviation of their individual values to be 
less than one one thousandth of an ohm. 


Odd Electrical Heating System for Homes.— 
A Swedish inventor has devised a most unique system 
of electrical heating for houses of from four to ten 
rooms and which is especially intended for localities 
where electric current is inexpensive. The system con- 
sists of two tanks, a motor-driven rotary pump, and 
the necessary radiators and piping. One of the tanks 
is placed in the attic of the house and is thermally 
insulated. In it are placed the heating units which, 
normally, are only operated at night when the rates 
for electric current are low. In the morning the heat- 
ing units are disconnected from the supply circuit and 
the motor-driven pump started. The water flows down 
the piping and through the radiators by the force of 
gravity and is collected in a receiving tank in the base- 
ment, from where it is pumped out and returned to the 
tank in the attic. It is claimed that the cost of heating 
a house by this system is about 12 cents per room, with 
a current rate of 1 cent per kw. hour. 

Electric Transmission Cables of Aluminum with 
Steel Cores.— The substitution of aluminum for copper 
in transmission lines has been a subject of paramount 
interest to engineers and electric power interests. While 
aluminum is considerably cheaper than copper in a 
cable of given length and resistance, its lower tensile 
strength necessitates the employment of shorter spans 
and a greater sag, hence more and higher poles or 
towers are required. Thus the saving that is effected 
in the cable proper is practically cancelled by the in- 
creased cost of the supports. However, the difficulties of 
using aluminum cables economically have recently been 
apparently overcome by the combining of a steel core 
with an aluminum covering; the former furnishing the 
necessary tensile strength and the latter conducting the 
electric current. The steel core may be made either of 
a single wire or of several strands, while around it are 
wound the aluminum strands. Since the greater part 
of the current passes through the aluminum covering, 
a choke coil effect obtains in the cable, adding reactions 
to the line and giving rise to hysteresis losses. To a 
great extent the former is cancelled by the conducting 
power of the steel core, but data relative to the extent 
of the latter are not available at present. 

Telephoning by Wireless Across the Atlantic.— 
It is announced by the American Telephone & Tele- 
graph Company that on several different occasions 
during the past two weeks its engineers have succeeded 
in transmitting clear, understandable speech across the 
Atlantic Ocean, between the United States Government 
station at Arlington, Va., and the Eiffel Tower station 
at Paris, France, a distance of some 3,800 miles. It 
is understood that the same apparatus was used as 
that employed in the recent Arlington to San Francisco 
and Hawaii tests. The present feat—although it was 
generally believed to be within the range of immedi- 
ate accomplishment since previous tests demonstrated 
the possibilities of covering greater distances under less 
favorable conditions, in traveling from Arlington to 
San Fransico and Hawaii the waves passed over some 
2,500 miles of land and a number of tall mountain 
ranges—has caused much surprise. The Hiffel Tower 
station is a military establishment and handles a great 
volume of traffic between the seat of the French gov- 
ernment and the scattered forces of the republic, so 
that the use of the station at this time for the experi- 
ments was hardly believed probable. However, the 
engineers were permitted to use the station at certain 
intervals and for only a few moments at a time, which 
naturally made the conditions of the tests most difficult. 





Astronomy 


** Spy Rockets.’’— England's anxious lookout for 
the activities of spies extends to the heavens, where 
rocket-like meteors have several times been reported 
by special constables as “spy rockets.” One of these 
bodies formed the subject of a telegram in which Mrs. 
Fiametta Wilson, the well-known meteor observer, 
asked another meteor observer, Miss Cook, whether 
she had seen it. The telegram was held up by the 
censor, but subsequently allowed to pass. 


Prof. Dr. O. Lohse, whose death was recently an- 
nounced, was principal observer at the Potsdam As- 
trophysical Observatory, and had been prominently 
identified with the work of that famous observatory 
from its foundation. In his earlier years Lohse was 
Vogel’s assistant at Bothkamp, where he took part 
in the latter’s epoch-making work in spectral analysis 
and celestial photography. He is, however, 
known to astronomers for his researches at Potsdam 
on the physical conditions of Mars and Jupiter. 


best 


The Rotation Period of Neptune is unknown, as 
there are no visible markings on its surface by means 
of which this period can be determined. However, as 
long ago as 1883 Mr. Maxwell Hall, of Jamaica, ob- 
served fluctuations in the brightness of the planet, as 
compared with that of two stars in the same field 
of the telescope, and comparisons extending over a 
fortnight led him to assign a period of about 7 hours 
55 minutes as the interval between successive maxima 
of brightness, and hence presumably as the planet's 
rotation period. During the last opposition of Nep- 
tune, Mr. Hall made more elaborate photometric meas- 
urements. He found the normal magnitude of the 
planet to be 7.67, with fluctuations having a range of 
about 0.6 magnitude. His latest estimate of the rota- 
tion period is 7 hours 50 minutes 6 seconds. He now 
urges observers in various parts of the world to make 
photometric measurements during the 1916 opposition 
of the planet; especially towards the end of March 
and the beginning of April, when Neptune will be 
nearly stationary. 


The Colors of Meteors.— An interesting article by 
Alfred Wegener offers an explanation of the marked 
difference of color observed in meteors. Up to an alti- 
tude of about 45 miles the principal constituent of the 
earth’s atmosphere is nitrogen. A second stratum of 
the atmosphere, extending up to about 125 miles, con- 
sists mainly of hydrogen. Stili higher Wegener him- 
self has sought to prove the existence of a stratum 
consisting of an excessively light gas which he calls 
“ geocoronium.” When entering the atmosphere from 
outer space meteors do not become luminous in the 
“ geocoroniumsphere,” but only when 
”" and most of them 


very tenuous 
they enter the “ hydrogensphere, 
are dissipated before reaching the nitrogen atmos- 
phere. The largest fireballs, however, penetrate 
deeper, and may reach the earth or explode not far 
above it. Dr. Wegener finds that the meteors thai 
penetrate deep enough pass through three color stages, 
viz., yellow-white, green, and deep red. The great ma- 
jority exhibit only the first stage, in which the color 
(white, yellow, sometimes reddish) is that of the in- 
candescent meteor itself. The green stage Wegener 
believes to be due to the incandescence of the hydro 
gen through which the meteor is passing, while the 
deep red stage is due to the incandescence of nitrogen 
in the lower atmosphere. 


The Rotation of Ganymede, the third satellite of 
Jupiter, is discussed in a recent paper by Mr. W. H. 
Steavenson, who urges observers to take advantage of 
the present favorable position of Jupiter and his sys- 
tem to make further investigations on this subject. 
Ganymede presents to us a larger disc than does any 
other satellite in the solar system except our own 
moon. Its dise is, of course,very small—about 1 inch.15 
—but is nevertheless large enough to enable us to 
observe markings upon it under favorable conditious 
These take the form of dusky streaks and patches, 
and at least three appear to be of a permanent char- 
acter and can be identified with reasonable certainty. 
One of the three is especially interesting. It gener 
ally takes the form of a dark shading extending along 
the north-following limb, giving the satellite the ap- 
pearance of a phase about equal to that of the moon 
when nine days old. Strangely enough, this shading 
is never seen to transit the disc completely, so as to 
cause a similar apparent phase on the opposite side. 
It has been suggested that “there is probably a me 
ridian zone of matter, which gets black in the absence 
of sunlight, but which is rapidly altered and becomes 
reflective when the sun rises on it.” Mr. Steavenson 
finds evidence in the observed movements of another 
of the three markings that the satellite has a rota- 
tion period about 59 minutes shorter than its period 
of revolution about the primary. 
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Superstructure and fallen smokestack 


] r is net often that the world has an opportunity 
judge for itseif of the terriffic destruction 

by accurate shell fire in a modern naval 

ertainly, we have never presented in these 


an after-the-battie photograph of the beaten 


to 


wrought 
engagement 
columns 


warship 


which showed in such dramatic fashion the frightful 
execution which well-directed shell fire can do upon 
the hull, decks and superstructure of a light cruiser 
The “Emden,” it will be remembered, was the most 


successful of those fast German cruisers. 






which, in the 


upon 
OTS ; 
long 


last 


inch 


eariier months of the war, preyed successfull) 
the merchant shipping of the Allies. Her displacement 
was 5.000 tons and her best speed, 244% to 25 k1 
aithongh it must be remembered that, due to her 
cruise at sea, ber bottom when she fought her 
agement was foul and her speed therefore was con 
iderably reduced She was protected with a 2 
leck amidships and carried an armament of ten 


ineh While she was engaged in raiding : 


cuts 


Wireless station on an island in the 
Australian 


operators before the 


cruiser, “ Sidney,” warned by the 


Indian Ocean, the 


intersect 


4.1 
itish 


wireless 


Germans had a chance to destroy 


and 
light 


for 


the plant, had rushed at full speed to 
engage the German ship. The “Sidney” is a 
erviser of 5,200 tons displacement and 26 knots speed, 
nounting a battery of eight 6-inch guns 

The “ Sidney,” at the time she received the call 


assistance, formed part of the convoy 


of the transports carrying Australian troops 


to 


for a contingent 


the 


Wreck of the bridge 


Dardenelles and Egypt. As she approached the island 


her smoke was discovered by the “ Emden,” which im 


mediately steamed out into the open, not even waiting 
to pick up a large landing party that had been sent 
ashore This party, by the way, subsequently seized 
a schooner, made its way over to the Arabian coast, 
and finally turned up in Constantinople after a series 
of adventures which for romantic daring the most 
imaginative novelist would find it hard to equal. The 
*Emden”™” concentrated a very accurate fire on the 


engagement, 


of 


advantage 


during the early stages the 
but the taking of 


speed and the greater ranging power of her guns chose 


* Sidney ” 
“ Sidney,” her superion 
to fight a long-range action, during the course of which 


she cut the German cruiser to pieces and fairly deci 


mated her crew. Captain Muller, of the “ Emden,” 
realizing that his ship was done for, headed for an 
island and beached the “Emden” and only hauled 


down his flag after he had received further broadsides 
from the “ Sydney.” 

The 
themselves 


speak for 
of high 
searched out the 
the 100-pound shell 


photographs of the wrecked vessel 
testify to the hurricane 
found 


what 


and 
which and 
doomed They 
can do, when it is directed against unarmored plating. 
such 


explosive shells 


vessel. show 


Judging from the multi-perforated condition of 
structures as the bridge, the fragmentation of the shells 
must have been perfect, and it is marvelous that any 
Moreover, whenever 


of the officers and crew escaped. 


Shell-torn deck and smokestacks 


in confined spaces, the pressure of the 
trinitrotolnol to burst the whole 
structure open, as will be noted in more than one of the 


the shells burst 
gases was sufficient 
photographs. 

The victory of the “ Sydney ” naturally aroused great 
enthusiasm in the young Australian navy, and a wreck- 
ing crew is being dispatched to raise the “ Emden” and 
bring her to Australia as a notable trophy of the war. 


Charcoal Plates for Insulation 


NEW insulating material has been extensively 
fAXused in Germany, lately, to take the place of cork. 
of mixed with paper 
pulp and pitch or tar. used is refuse com- 
posed of the small scraps from various industries. The 
plates of wood-charcoal by a patent 
process and are offered commercially under such names 


wood- 


This is com posed wood-charcoal 


The wood 


are obtained 


as wood-charcoal-plates, wood-charcoal-stone, 
chareoal-boards and iris-bodies. 

They are said to be not inferior in insulating quali- 
ties to the well-known the 
German railways offer attractive freight rates for this 
new insulating material, it is able to compete success- 


cork-stone-plates. Since 


fully with the cork-stone-plates. Current prices, accord- 


ing to the Chemiker Zeitung, which quotes from the 
Zeitschrift fiir Dampfk. Beti., are 19-23.75 marks per 


xo 


100 kilograms for the charcoal-plates, 15-26 marks per 
106 kg. for cork-stone-plates, and 19-35 marks per 100 
kg. for 


cork-stone-boards. 
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Looking aft from forecastle deck 


View looking forward 
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Aerial Range-Finding with Electrical ‘‘Ears’’ 


A Microphone System of Detecting Invisible Airships and Determining Ranges 


N? longer do German airships undertake raids over 
the territories of their western adversaries during 
daytime and in clear weather. The dirigible pilots 
know too well the vulnerability of their huge craft to 
the hurricane of fire from thousands of anti-aircraft 
guns that dot France from the wavy western battle 
line to Paris, as well as those that guard the coasts 
and interior points of England. And the danger to 
them is not confined to anti-aircraft guns, for there 
are the squadrons of fast, heavily-armed battle-aero- 
planes to contend with, which rise in virtual swarms to 
give battle to the more cumbersome air-cruiser. 

The opening month of the war witnessed the unsuc- 
cessful and somewhat costly efforts of the Teutons to 
employ their Zeppelins in daylight for the bombard- 
ment of fortresses, camps and cities, and as participants 
in military engagements. The second month, Septem- 
ber, saw the practically total abandonment of daytime 
raids on the western front; the German pilots evidently 
having decided that their air-cruisers could be used to 
far better advantage and with almost complete im- 
munity from gun fire and aeroplane attack when em- 
ployed at night, in foggy weather, or when low-hanging 
clouds offer an effective screen behind which Zeppelins 
ean navigate without being observed. 

The protection that airship pilots have thus availed 
themselves of is but a temporary respite; for although 
they may be invisible to observers on the ground, they 
are not noiseless. The sounds of the engines and pro- 
peller blades can be detected and amplified with suit- 
able devices, serving to betray the presence of an air- 
ship; and developing these systems to a still finer 
degree, it has been rendered possible even to determine 
the range of the unseen airship for setting the fuses 
of the anti-aircraft shells and adjusting the aerial guns. 

The anti-aircraft defenders of Paris have devised 
an ingenious airship detector which they call a poste 
d’écoute, or listening station. It is in the form of four 
huge horns or reversed megaphones so mounted as to 
swing on a pivot to any point of the compass and turn 
on bearings to any angle in relation to the ground. The 
borns all point in the same direction and because of 
their huge size are capable of gathering the slightest 
sounds. These are then magnified by means of micro- 
phones. An operator, swinging the horns in all direc- 
tions and listening carefully to the sounds gathered by 
the device, can detect the presence of an airship at 
a considerable distance away. even if it be high in the 
air and behind dense cloud banks. It is also possible 
to determine the approximate position of the invader 
and dispatch a squadron of aerial defenders to rise 
among the clouds and give battle to him after he has 
been found. 

Whereas the French airship-detector only serves to 
betray the approach of hostile aircraft, there has been 
developed in the United States a system for detecting 
us well as determining the exact position of hostile 
airships, making it possible to furnish anti-aircraft 
sunners with the range of the invisible target. The 
system, which makes use of telephone microphones in 
an ingenious manner, is the invention of Edward F. 
Chandler of New York, whose work in torpedo design 
has been extensive. 

This airship detecting system consists essentially of 
placing telephone microphones at the corners of a 
geometrical figure which may be in the form of a tri- 
angle or a parallelogram of known size, and adjusting 
these microphones until the sound waves from the air- 
craft are loudest ; the microphones then aiming towards 
a common point which is the position of the airship. 
Mathematical calculations then permit the determina- 
tion of the distance between the common point, or apex, 
and the ground, giving the range to the gunners. 

In its simplest form, and that which will be used in 
temporary installations in the field, each microphone is 
placed at the base of a large horn, which in turn is 
of a gimbal-ring construction— 


mounted by means t 
a 


similar to the mounting of marine compasses—on 
heavy service tripod. A microphone is placed at each 
corner of an imaginary triangle or parallelogram of 
known size, and an operator detailed to each micro- 
wearing a telephone headset, 


phone. The operator, 
directions until 


slowly moves the horn about in all 
sound waves caused by airships are detected. The 
horn is then adjusted until it points straight at the 
source of the sound waves, which is determined by the 
loudness of the sounds. As the aircraft moves the horn 
when the target passes within 


is also moved, and 
operator—who in the meantime 


effective range each 
has been adjusting his microphone, so that they all 
point towards a common center—signals the readings 
of his instrument to the gun pointer. By combining the 
different angles and directions at which the micro- 
phones are pointed,. the gun pointer can arrive af the 


apex of an imaginary pyramid or cone, and it is then 
but a simple mathematical problem to determine the 
distance between the apex and the ground, which is 
the range sought. In the accompanying illustration, 
« indicates the range that is determined for the gun- 
ners. To facilitate the calculations, a special form of 
slide rule is employed so that the determination of the 
range is greatly simplified and occupies but little time. 

In installations of a permanent character, such as 
those for the protection of fortresses and cities, the 
detector system is more elaborate and necessarily more 
complicated. The essential principle remains the same: 
the microphones are mounted at the corners of an 
imaginary triangle or parallelogram of known size. 
However, this system requires but one operator who is 
located at some suitable point which may be remote to 
the zone of the detector system if desired. The micro- 




















Arrangement of microphones for detecting 
and locating aircraft 


phones are governed by the operator through a remote 
control system which makes use of differential re- 
sistances and magnets and is similar in principle to 
the Gray telautograph mechanism which transmits 
facsimile handwriting over wires. 

The operator listens by means of the telephone re- 
ceivers worn on his head to the sound waves striking 
each microphone; the microphones being constantly 
turned in all directions so as to cover the sky that 
comes within the zone of the installation. When the 
sounds of an airship are picked up, the microphones 
are each adjusted until the sound is loudest in the 
telephones. In order to lend greater accuracy to the 
comparison of the sound volume of each microphone 
with the other microphones, the human ear is replaced 
by an electrical device permitting of more accurate re- 
sults. Briefly, the electrical device may be described 
as twin galvyanometers placed end to end so that the 
needles of both instruments point towards each other. 
In installations using four microphones, the duplex 
galvanometer comprises four windings; two of these 
acting on one moving member pivoted between them 
and the other two acting on another needle mounted 
in the same manner. Thus the magnetic fields, cre- 
ated by the currents passing through the four micro- 
phones, exert their influence on the moving needles in 
direct proportion to the strength of the current. When 
the currents passing through two microphones con- 
nected to the coils of one galvanometer are equal, the 
needle remains in the center position, indicating that 
balance obtains in both circuits. On the other hand, 
when the current in either microphone circuit increases 
or decreases, the balance is disturbed and the needle 
thoves to either side. 

After the sounds of an airship have been picked up 
on each microphone of the system, the operator switches 


the sound detectors on to the galvanometer device and 
makes the final adjustments of the microphones, care 
fully watching the needles until they both point te 6 
and towards each other. This, then, indicates that each 
microphone is equally affected by the sound waves and 
accordingly pointing towards their source, which is the 
target sought. An instant’s work with a slide rule 
results in determining the distance between the apex 
of the imaginary cone or pyramid formed by the known 
distances between the microphones and the direction 
in which they are pointing towards the common point, 
and the ground. This information is then telephoned 
to the anti-aircraft artillery, as well as to the aeroplane 
squadron commander, if so desired. 

Since aerial artillery does not require the exactitude 
demanded by military and naval range finding, the 
distance of the target from the ground is sufficient for 
the determination of the range. The shells are usually 
in the nature of shrapnel and upon exploding scatter 
fragments over a wide area, so that the main require- 
ment is to time the fuse of each shell so that the ex- 
plosion will occur on the same level and as near to the 
airship as possible. 

The microphones, in conjunction with suitable ampli- 
fying apparatus, are capable of picking up airship 
sounds several miles distant, and while the operator 
then adjusts his microphones to point towards the mov 
ing target—using only one or two microphones for this 
purpose since there is no object to be gained in using 
the others at this time—he makes no attempt towards 
the final adjustments until the airship passes within the 
effective zone of the installation. The microphones 
follow the moving target much in the same manner 
as a pair of eyes; a skilled operator being able to move 
them in perfect unison. There is no hard and fast rule 
for the most suitable shape and size of base figure to 
use with this system. The microphones can be spaced 
several hundred yards apart; and the inventor states 
that for determining ranges up to 5,000 feet, a spacing 
of 300 yards between microphones is ideal. 

Recently, Dr. Lee De Forest, perhaps best known as 
the inventor of the audion wireless detector, the audion 
amplifier and the audion high frequency generator, left 
New York for England on the mission of installing an 
airship detector system for the protection of Loudon 
against Zeppelin raids. As far as can be learned at the 
present moment, the De Forest system also makes use 
of a number of microphones placed in a geometrical 
figure on the ground. The audion amplifier is employed 
to magnify the received sound waves and thus increase 
the range of the apparatus. By adjusting the different 
microphones so as to obtain the loudest sound from 
each, the microphones point towards a common point, 
which is the apex of a cone, and make it possible to 
calculate the target’s range. 


The Current Supplement 
HE current issue of the Screntiric AMERICAN Sup 
PLEMENT, No. 2078, contains an unusual variety of 
matter of interest to the general reader who desires to 
keep up with recent advances in science and arts. An 
article on the sidereal universe is an admirable résumé 
of the present situation in the science of astronomy, 
and progress made in the more important problems. 
The difficulties apparent in repelling aeroplane attacks 
with guns is evident, and some of the problems are 
discussed, with explanatory diagrams. Economy of 
fuel is a subject of increasing importance. Some of 
the efforts in the direction of utilizing exhaust steam 
are described and illustrated. An important matter to 
take into consideration when laying out any large 
manufacturing plant is ventilation. Vitiated air has 
been found to exhaust the energies of the workmen, 
and greatly reduce their productive ability. A solu 
tion of the problem in a great factory is described and 
illustrated. An interesting feature is a description of 
a great metal press used in automobile building. 
Shellac is such a common article that we seldom stop 
to think where it comes from. An unusually interesting 
article gives a fund of information about the little lac 
insect with descriptive illustrations. The trend of elec- 
trical development, and the limits of efficiency is dis- 
cussed. There is also an article illustrating and de- 
scribing some methods employed in building trenches 
on the battle front in Europe. An interesting compari 
son of our earliest locomotive and one of modern times 
illustrates some notes on pioneer engines. The situa- 
tion in regard to the manufacture of chemicals in the 
United States is attracting much attention, and the 
review of the subject in this issue covers the matter in 
a comprehensive manner that will be appreciated. The 
article on electricity in agriculture is concluded, and 
there are articles on features of road construction and 
other interesting subjects, 
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Strategic Moves of the War, October 21st, 1915 


By Lieut. J. B. W. Gardiner, Formerly of the 11th Cavalry, U. 5. A. 


NTEREST in the Great War is still centered on the 

situation in Serbia created by the Teutonic invasion 
of that state and the entrance of Bulgaria on the 
Teuton side. Russia, France, England and Italy, in 
the order named, have formally declared war on Bul 
gauria so that the combined efforts of the entire Quad 
ruple Entente will probably be thrown into the near 
eastern theater to thwart the Teuton plans. There is 
i tendency on the part of foreign correspondents to 
regard the Balkan situation as one fraught with the 
vreatest danger to the Allies’ cause. So important in 
deed do these correspondents make out the newly 
created situation, that if future developments of diplo 
metic or military events go in the slightest degree 
further against the Allies, the latters’ situation will 
be truly desperate and the whole fortune of war will 
probably go against them Before taking up the 
military campaign in this theater as it has developed 
since Oectoher 14th, the date of the last review that has 
appeared in these columus, it may prove interesting 
to analyze briefly the situation as a whole to see just 
what justification there is for this point of view. 

In the first place certain facts are of such common 
knowledge that there can be no dispute. The available 
man power still remaining as a potential 


reserve is much greeter with the Allies, as 


organization disrupted, their inferiority in shell so 
marked that to check the rush of the German advance 
that started in May from the Dunajec River seemed 
an impossible task. The Russians were apparently 
trapped time after time only to escape capture or an- 
nihilation through the extremely clever strategy of the 
Russian commander. Suddenly the German advance 
was halted, the Russians seized the initiative and 
striking back along the entire line from Riga to Bes- 
surabia, succeeded in straightening out their line and 
held the Germans absolutely in place west of the rail 
road from Riga to Rovno. There is but one possible 
answer—men and shell. As for the latter, Russia has 
through double-tracking the Trans-Siberian road _in- 
creased her supply or the Germans through lack of a 
lateral communication have of necessity decreased 
theirs. The result is the same—an equality of artillery 
which narrows the proposition down to one of in 
dividual rifle fire—which is to the number of men. And 
in man power Russia is superior. 

It is on the eastern or the western front that the 
war will be won. It is inconceivable how it could be 


otherwise. The Teutons may create a situation in the 
Balkans, in fact have done so, which appeals strongly 


part of the line also. This means that they have 
thrown the Saloniki railroad completely out of use 
so far as any allied aid reaching the Serbians in the 
north is concerned. It is therefore apparent that most 
of the fighting in which the Allies are engaged must be 
against the Bulgars and this has proven to be the 
case. As is always the case at the beginning of a cam- 
paign, reports are so at variance that it is difficult to 
form any definite idea as to individual moves. There 
is an irreconcilable conflict that will not be settled 
until the entire campaign has assumed more positive 
shape. 

It would seem to be the general plan of the Bul- 
garians, once the Saloniki-Nish railroad is cut, to clear 
it as far north towards Nish as possible so as to make 
a junction with the Austro-German forces coming from 
the north. The Allies on the other hand would appear 
to be attempting a flanking movement against the 
whole of the Bulgarian line. This is the object of the 
attack on Strumitza—the strongest fort in south- 
western Bulgaria and on which Bulgaria would 
naturally depend for one of the bulwark defenses of 
her left wing. 

The Allies have also increased the possibilities of the 
situation by landing a force at Enos and 
seizing the Bulgarian railroad which con- 
nects with the seaport of Dedeagach. 





they are at present constituted, than with 
the Teutons. The Teuton wastage through 
cusualties is, on the Russian front, some- 
what less probably than the Russian, but 
on other fronts is, with equal probability, 
vreater. This does not mean the rate of 
wastage based on the relative numbers 
of wen engaged, but the actual numerical 
losses Again, the Allies have unques- 
British com- 
In spite 


tioned financial superiority 
merce is practically unmolested 
ot the German submarine activity, over 
vs per cent of British and French vessels, 
inbound or outbound, reach their destina- 
tion and discharge their cargoes. Ger- 
many’s commerce is totally destroyed, so 
that everything Germany buys abroad 
(and she is unquestionably getting some 
supplies through neutral ports) must be 
paid for not in an exchange of mer- 
chandise, but in cash, and she must in ad- 
dition pay for the supplies produced at 
home with cash drawn entirely from her 
internal resources. In shell production it 
is possible that Germany may have at 
present a certain superiority, but this 
superiority, if it exists at all, is fast dis- 
ippearing. Through British control of 
the seas, the Allies have the markets and 
factories of the world at their command. 
Enormous contracts have been let in this 
country, deliveries under which are just beginning to 
Soon the pendulum will 





reach material proportions 
swing the other way and in shell supply also the ad- 
vantage will rest with the Allies. These three things 

man power, money and sheli—are the all-important 
factors in modern war and they cannot be offset by the 
more perfect German organization. The effect of the 
Allies superiority in these factors has been amply 
demonstrated in the past month botk in France and 
in Russia. Last winter the Allies began a determined 
offense in Artois and in the Champagne. In Artois 
the fighting was particularly desperate for possession 
ef Loos with the surrounding hills which dominated 
both the city of Lens and the approaches to it. In the 
Champagne the fighting was directed against the Ger- 
man positions on the hills, just behind which ran the 
Challerange-Bazancourt railroad, the connecting link 
between the German army in the Argonne and that in 
the Champagne. In both cases the French offense, 
though lasting for several months, was unsuccessful 
aml graduaily subsided Nine months later, through 
superiority in shell and in men, at least at the points 
of attack. the Allies accomplished in three days what 
they had failed te accomplish before in three months. 
The German line in the west is thinning out, not to the 
point where it can be broken and penetrated over a 
wide front, but to the point where it can be deeply 
indented. The most favorable aspect of the case that 
the Kaiser can possibiy see, is a stalemate. He cannot 
wo abead, he might possibly keep the English and 
French in their trenches. Ultimately, unless a decision 
can be gained in the east, this must mean victory for 
that side which possesses the greater resources—in this 
case, the Allies. This transfers attention to the Russian 
front 

Two months ago the Russians seemed shattered, their 
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The object of this move would seem to 
be the town of Dimotika, the junction 
point of the Berlin-Constantinople road 
with the main road from Greece to Con- 
stantinople. Although in order to make 
such a move feasible the force would have 
to be very large as it would be between 
two hostile countries, Turkey on the east 
and Bulgaria on the west. However, once 
at Dimotika, the Allies would have an 
excellent opportunity to strike either for 
Constantinople or Sofia. One result that 
this landing is sure to accomplish, how- 
ever, is the diversion of Bulgarian interest 
from their western front, where they are 
driving at the Serbs, to their southeastern 
border, where their short coast line is on 
the 2igean. It would create an exceed- 
ingly interesting situation if the Allies 
would withdraw from Gallipoli at least 
in part, and with Italy’s aid land a force 
of sufficient size to move against Con- 
stantinople in an effort to reach that 
point before the Teutons and Bulgars can 
clear the railroads in Serbia. This could 
be done from Enos in two ways. First, 











Map of operations in the Balkans 


to the imagination. The conquest of Serbia will be a 
dramatic triumph but will not prove a military de- 
cision. It will merely put ahead the day of peace 
rather than bring it nearer. Popular interest, however, 
is stirred largely by events that have an imaginative 
appeal particularly when there is a strong dramatic 
element. Therefore the interest of the public is still 
centered on the Balkan situation. 

The development of the Teuton-Bulgar offensive has 
a number of points of interest. The Teuton plan has 
not varied in its general conception from that which 
was indicated in the first stages of its development. 
The front of advance is over the full northern boundary 
of Serbia, but particularly between Belgrade and 
Semendria. The operations east and west of these 
cities are altogether subsidiary, as it is this front which 
holds the key to the railroad situation. The strongest 
concentration of effort is therefore on the direct drive 
to Nish, while the flanks of the army making the drive 
is guarded by the troops east and west. 

The Bulgarian part in the campaign has, however, 
undergone a change from the plan that was indicated 
by the initial moves. At first it seemed that the drive 
both of the Teutons and the Bulgars would be at Nish 
where the Berlin-Constantinople railroad is joined by 
the railroad from Saloniki, over which the Allies were 
to send Serbia assistance. Bulgaria, however, while a 
comparatively small portion of her forces are so en- 
gaged, has taken for her principle immediate objective 
the Saloniki-Nish part of the line in order to prevent 
assistance from reaching the hard pressed Serbians. 
This line comes closest to the Bulgarian frontier at 
Wanja—about 50 miles south of Nish and in the valley 
of the Vardor Rivere—where in some places it is not 
more than five miles distant. The Bulgarians have 
reached Wanja and have struck against the southern 


by way of Demotika, following the valley 
of the Maritza River and the general rail- 
road line, and, second, by striking not at 
Constantinople directly, but at Gallipoli 
from its eastern end. An excellent dirt road runs from 
Enos eastward to Kayak where it is joined by the main 
road through Gallipoli, about 12.miles east of Bulair. 
With the help of the fleet in the Gulf of Saros an 
army operation along this line could be much more 
readily supplied and reinforced than if the much longer 
railroad route were taken. But this of course is specu- 
lation. No indication has yet been given as to which 
way the force at Enos will move. Probably by the time 
next week’s article appears the Enos movement, if it 
has any serious import, will have taken definite shape. 


Predicting Volcanic Activity 
IRECTOR T. A. JAGGAR, JR., of the Hawaiian 
Volcano Observatory, has worked out an elaborate 
hypothesis in regard to the principles underlying the 
periodic outbreaks of Kilauea and Mauna Loa, with a 
view to making approximate predictions of these phe 
nomena. This hypothesis takes account of the seismic 
and volcanic histories of the two volcanoes and the 
tidal and other stresses set up in the globe by the sun 
and moon, varying with the positions of these bodies. 
A prediction that Mauna Loa would have a summit out- 
break between 1911 and 1915, occurring about June or 
December, was verified in 1914. Dr. Jaggar now pre- 
dicts a lava flow from Mauna Loa, probably within 
four years and most probably in not less than three 
years, and the occurrence of a short-lived summit out- 
break before the flow, most probably in January or 
July, 1915. He also predicts that the lava flow will 
break out from a vent on the north side of the moun- 
tain, probably somewhere above the Dewey Crater of 
1899. In order that the expected period of activity may 
be properly studied he is endeavoring to raise a fund of 
$6,000, to be spent in establishing suitable stations and 
camps on Mauna Loa. 











October 30, 1915 


Correspondence 


[The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 
spondents will be withheld when so desired.] 


Beriberi-Preventing Vitamines 
To the Editor of the Screntiric AMERICAN: 

For two years I was engaged in beriberi investigation 
work in Manila at the time the existence of vitamines 
was first becoming recognized, and I was therefore 
much interested in the abstract of Dr. Reinhardt’s 
article appearing in the September 11th, 1915, number 
of the ScIENTIFIC AMERICAN Your editorial remark 
that some of Dr. Reinhardt’s statements do not hang 
together is undoubtedly due to the too general and 
sweeping conclusions drawn in this abstract. The state- 
ment that “vitamines are destroyed partially by dry- 
ing, and more completely by cooking” is incorrect if 
applied to all vitamines. There can be no doubt that 
there are several different chemical combinations, each 
of which is now classed under the heading of “ vita- 
mines.” These different vitamines are not equally 
susceptible to the influence of heat, and perhaps of 
drying. It is well known that the vitamine concerned 
in preventing infantile scurvy is destroyed by simply 
boiling the milk for a brief period, and very probably 
is destroyed or impaired by the temperature commonly 
used in pasteurization (145 to 155 deg. Fahr.). What 
effect drying may have on it I do not know. The 
vitamine (or vitamines) which prevents beriberi is 
not destroyed by ordinary cooking. Fowls and men can 
subsist on boiled undermilled rice exclusively and re- 
main free from deficiency neuritis. It has been proven 
that the beriberi-preventing vitamines are destroyed by 
heating to 120 deg. Cent., but this temperature is not 
reached in the ordinary cooking of rice, the boiling of 
peas or the baking of beans (both of which legumes 
are rich in vitamines). It was found, however, in 
Manila that the prolonged boiling for many hours of 
an aleoholic extract of rice polishings caused it to lose 
a part or all of its beriberi-preventing properties. 
There is reason to believe that canned foods such as 
meat, beans and peas may have been subjected to a 
heat sufficient in degree and duration to destroy in 
whole or in part the vitamines contained in these food 
substances. 

As regards drying it can be said that ordinary drying 
in the air for a reasonable period does not destroy the 
vitamine concerned in preventing beriberi, since these 
vitamines are still active in dried beans, dried peas, 
dry peanuts, and in undermilled rice and rice polish- 
ings which have been kept for a long time under the 
atmospheric conditions of Manila. 

As regards pellagra and rickets it is too early to 
draw conclusions as to the effects of heat, drying, and 
deterioration of maize, since it is by no means definitely 
proven that either of these two diseases is due to a 
vitamine deficiency. 

Weston P. CHAMBERLAIN, 
Major, Medical Corps, U. 8S. Army. 
Plattsburg Barracks, N. Y. 


Vitamines and Cooking 
To the Editor of the Screntrric AMERICAN : 

In your issue of September 11th, on page 238, I have 
just read the article called “ The Vitamines and Their 
Importance for the Maintenance of Health,” which as- 
serts that “vitamines are destroyed partially by 
drying and completely by cooking.” At the end 
of this article I noticed some editorial comment also 
stating that “vitamines are destroyed by cooking.” 

Your editorial comment further states, “ There would 
appear to be little difference in food value between 
white bread and whole wheat bread or between boiled 
brown rice and boiled white rice as far as vitamines 
are concerned.” 

I do not know who your authority is for making this 
Statement, but as the standard ef the ScreNTIFIC AMERI- 
CAN is of the highest, I write you to say that this edi- 
torial comment on your part is not entirely substan- 
tiated by the scientific facts thus far developed regard- 
ing vitamines. 

Casimir Funk has carried out a very complicated 
chemical investigation on rice and has isolated a sub- 
stance which has occurred as a colorless needle-shaped 
crystal with a melting point of 233 deg. Cent. This is 
the equivalent of 451 deg. Fahr. Outside of the data 
developed thus far there is little known as to exactly 
at what point of temperature vitamines are destroyed. It 
is not accurately known that even melting destroys the 
Vitamines at this temperature. 

Funk has drawn several suppositions from his chem- 
ical investigations. One of these is that the vitamines 
are a constituent part of the nucleic acid which is 
present in the cells of food. 

Another supposition which he has drawn from his 
investigations is that the vitamines belong to the 
Pyramidine chemical base, but as to the asser- 
tions that vitamines are destroyed by cooking there 
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has been few scientific data developed thus far. 
* It has been found that in some peculiar way the 
vitamines, when taken into the body cooked or un- 
cooked in the hulls of rice, wheat and other food 
products, cooked or uncooked, are set free. In this 
free state it is supposed that they stimulate the secre- 
tions of the various glands, among them the thymus, 
the parathyroid and other internal glands of the body. 

Through the secretions of these glands it appears 
that nutrition is influenced to a very healthful degree 
and we have therefore simply the hypothesis to go on 
that the vitamines have an indirect action on nutri- 
tion, and are not, so far as known, destroyed by 
ordinary cooking. It remains to be determined in a 
scientific laboratory at exactly what temperature vita- 
mines are destroyed. Further than this, there are dif- 
ferent kinds of vitamines. For example, yeast cells, 
milk, yolks of eggs, various kinds of meat and the 
germ of all grains contain vitamines. They are also 
widely distributed in animal and vegetable life, such as 
fresh green plants, juicy fruits, potatoes, etc. 

You state that, “ There would appear to be little dif- 
ference in food value between white bread and whole 
wheat bread or between boiled brown rice and boiled 
white rice as far as vitamines are concerned.” This 
has made me feel like taking the liberty to recount a 
personal experience of my own at Buena Vista, Cavita 
Province in the Philippine Islands, some years ago 
when I was in charge, as medical inspector, of a com- 
pany of Igorotte soldiers affected very badly by beri- 
beri. 

At this time about one half of the company’s troops 
were in the hospital suffering from beriberi, which is 
a disease affecting the heart and the nerves and which 
brings about great emaciation and great swelling of 
the limbs, ending ultimately in paralysis and death. 

At the period during which I was put in medical 
charge of these troops, they had been eating the usual 
Philippine ration of rice which had been polished and 
which of course did not contain the hull. 

At the same period beriberi had broken out like 
wild-fire among the Japanese troops during the Russo- 
Jap war, and the observation had been advanced at 
that time that those troops fed with the unpolished 
rice were not subject to beriberi. 

This observation, at that time, had been widely 
heralded to us by Dr. Victor Heiser in command of 
health conditions in Manila. As no drugs brought re- 
sults I tried feeding these troops unpolished rice with 
the astounding result that inside of six weeks time the 
beriberi sufferers had recovered ,sufficiently to take 
the trail and hike 15 miles to Manila. 

This practical observation in the field of the Philip- 
pine Islands was further verified by a period of study 
covering one month’s personal observation in the Jap- 
anese hospitals at Hiroshime, Tokio, Kobe and Sasebo, 
and when you said, therefore, that, “ There would ap- 
pear to be little difference in food value between white 
bread and whole wheat bread, or between boiled brown 
rice and boiled white rice as far as vitamines are con- 
cerned,” I thought you had better become acquainted 
with this experience of my own which I will be very 
glad to talk to you personally about should you so 
desire. 

Many of our present-day children are suffering from 
infantile scurvy which is due solely to the absence of 
the vitamines which should normally be present in the 
milk fed these infants, but which because of diseased 
cows and faulty sanitation are absent. 

Another reason for scurvy is due to an unsuitable 
diet fed these infants which is chiefly starch containing 
no vitamines, which starch is the predomination base 
for many of the cereal breakfast foods and infant foods. 
It has been found that the nourishment of nursing 
mothers is often totally inadequate purely because of 
deficient vitamines in their milk. 

Further it has been found that a diet poor in vita- 
mines may lead to severe gastro-intestinal diseases and 
nervous disorders. Unfortunately we have much tv 
learn regarding these very essential food constituents 
and the relation of the vitamines to disease has upset 
all our theories regarding caloric food values and be- 
come a factor of importance in our study of dietetics. 

I do not want you to get the idea from this letter that 
vitamines are not destroyed by heat. The point I want 
to emphasize is that we do not at present know at what 
degree of heat is the danger or the destruction point. 

Furthermore, what I have said regarding the treat- 
ment of the beriberi disease in the soldiers under my 
military command in the Philippines by the use of un- 
polished brown rice as a food value can be made to 
apply with equal force to the relative value of whole 
wheat bread as compared with white bread. 

The absence of vitamines in foods leads to faulty 
nutrition, illness and death, and the time has come 
when it is no longer sufficient in dietetic treatment to 
merely consider the proteids, the carbohydrates and the 
fats which are the basis for the caloric theory of dieting. 

The mineral salts and the vitamines are factors of 
equal importance to be remembered, and it remains to 


be determined by exhaustive scientific investigations 
how many different classes of vitamines there are and 
at what temperature each different class is destroyed 
by heat. 

For your information let me add that the ordinary 
term called “ extractives” contains among its many 
other ingredients the vitamines and in some exhaustive 
experiment in the University Children’s Clinic at Bres- 
lau, conducted by Dr. Aron, he found that when young 
rats were fed upon such foods as butter, cheese, starch 
and wheat, from which the extractives had been re- 
moved, the animals rapidly lost weight and died. 

On the other hand he found that when the extractives 
from bran were given these animals they immediately 
gained weight and thrived. 

DonALD McCaskey, M.D 

Care Capt. K. T. Smith, Governors Island, N. Y. 


Mathematical Coincidences 
To the Editor of the Screntiric AMERICAN : 

On reading Alfred J. Lotka’s statement (ScrentTiri 
AMERICAN, Sept. 4), “The nearest approach to this 
(e) expressed as a common fraction using only % 

310 
figures in numerator and denominator is —— = 2.7198,” 
114 
it did not occur to me to doubt this statement. But 
when in a later issue (Oct. 9) Donald M. Liddell 
came out with a still closer ratio, viz. : 
473 + 174 2.71839 
(e) 2.71828 
and the statement, “ There is probably a three-figure 
ratio still closer,” my curiosity was aroused as to 
whether this was true, and as to how many such ratios 
there might be closer than either his or Mr. Lotka's 
result. I found by a fairly exhaustive method, that 
there are no less than twenty-five three-figure ratios as 
close or closer than Mr. Lotka’s, and four that are 
closer than Mr. Liddell’s. I give only the latter below : 
Difference from e 2.718282 


299 
aon 2.718182 .000100 
110 
492 
‘ 2.718232 000050 
181 
666 
a 2.718361 000079 
245 
S7S 
aon 2.718261 .000021 
ve 
For comparison Mr. Liddell's 
473 
‘aaa 2.718390 .000118 
174 
and Mr. Lotka's 
310 
= 2.719291 -001009 
114 


I should not call the latter even a good approxima 
tion. The error is ten times the poorest ratio given 
above and jfifty times the best one. I was surprised to 
find the very simple ratio 299 = 110, which may also 
be written 29.9 + 11, gave such a good result, as any 
may verify without the need of pencil and paper. I 
did not have time to go over all of my figures carefully 
(1 calculated carefully only those ratios that were very 
exact), so that my statement that there are twenty-five 
good ratios may be out by two or three, but in any case 
there are a good many of them. 

Washington, D. C. 


Railroad Safety Spurs 


To the Editor of the Screntiric AMERICAN : 

In an interesting article in your issue of August 
28th, Mr. Harry Chapin Plummer described the safety 
spurs and their electrical and mechanical control, in- 
stalled by the Baltimore & Ohio Railroad on the heavy 
grades betwen Altamont, Md., and Piedmont, W. Va., to 
safeguard the traffic over these grades, which average 2 
per cent. He characterizes this installation as a safe 
guard unique in engineering practice, overlooking the 
fact that for years the Southern Railway on its Ashe- 
ville Division has protected traffic on the heavy Saluda 
grade between Tryon and Saluda, N. C., by three safety 
spurs similar to this Baltimore & Ohio installation, al- 
though the signal control and other details may differ 
to some_extent. 

Further, the Asheville Power & Light Company of 
Asheville, N. C., which, by the way, is very ably man 
aged by Mr. H. W. Plummer, has for some years pro 
tected the track to its park on the Swannanoa river by 
manually-operated switches and safety spurs, the con- 
ductor being required to unlock the spring switch, 
which is normally set for the safety, and hold it open 
until the car has passed, the switch springing back to 
position when the lever is released. 

Stories are told of thrilling rides, of heroic conduct 
and of distressing fatalities on the Saluda grade before 
the installation of the safeties, but thousands of tour- 
ists and numerous trains of freight are now handled 
daily without accident or the fear of accident. 

Cc. D. FLANIGEN. 
ATHEens Rarm_way AnD Evecratc Company, Athens, Ga. 


M. Mort-Sairi. 
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The Great Gas Tunnel Under the East River 


A Battle with Floods Two Hundred Feet Below Sea Level 
By J. F. Springer 


end, the rock is greatly fis- 
sured and disintegrated. 
Here any amount of trouble 





5 ee story of the construc- 
tion of the new Astoria 
Bronx tune beneath the 

occurred during construction. 


waters of the East River is 
In general, the tunnel is 


ane of roma ntl interest 

This passageway has been simply lined with concrete; 

excavated and finished for but in the region beneath the 

the purpose of providing Bronx depression in the river 
bottom cast iron and _ steel 


suitable protection for two 
linings have been used to as- 


big gas mains The gas will 
sist in meeting the conditions. 
However, the metal does not 


appear because of an inner 


be made at Astoria, Long 

Isiand, and delivered by the 

mains into the Borough of 

the Bronx at 132nd Street layer of concrete. To an ob- 
server passing through, the 


and East Rivet 
tunnel seems to be lined with 


At one time this tunnel 
for thre« fourths of its concrete and concrete alone. 
jiength, together with prac The cast iron lining is 50 
tically the whele of the feet in length, and was placed 
as an aid in construction. 


Astoria shaft, was completely 
The steel lining has a total 


flooded The water was 

scarcely removable by ordi length of some 400 feet, part 

nary mew fk the supply to one side of the cast iron 
and part to the other side. 


back of if was the great 
It was not placed for the pur- 


reservolr of the Atlant 

Ocean fow it was lost and pose of assisting construc- 

how recovered, completed tion; but to provide for per- 
manent water-tightness more 





and made safe constitute a 
efficiently than could well be 











stirring chapter in construc - - —_— ee ~ 
tion history done with concrete alone. 

The turnne! is the result of Water streaming through grout holes left in the concrete lining. This photograph was taken The excavation of the 
the great increase in popula eight months before the flooding of the tunnel shafts and the major part of 
tion of the Bronx section of the tunnel proceeded without 

unusual happenings. The general mode 





New York city and the advisability of 

of prosecuting the work was to drive a 
heading involving the upper portion and 
to excavate, at some distance to the rear, 


the bench thus left. In order to hold the 


manufacturing gas in a district more or 
less remote from the congested regions of 
the metropolis In finished size, the tun 

! 19 feet wide, 18 feet high and 


net is : 


1,662 feet long. In cross-section, the tun roof securely, it was deemed advisable 
nel resembles a horseshoe set with the to follow the heading excavation rather 

closely with the concreting of the arch. 
This was done throughout pretty much 
the whole length of the tunnel. 


Naturally, the difficult section beneath 


rounded part above and standing upon a 
rather fiat invert It is large enough to 
receive two cast iron mains, either of 
them 72 inches in internal diameter, and 

the Bronx depression was reached sooner 
by the Bronx heading than by the heading 
from the Astoria end. The strata were 
water-bearing; but the tunnel continually 
advanced despite inflows and ordinary 
leakage. However, after a time, it seemed 
advisable to adopt some such measure as 
the placing of cast iron tunnel rings. 
Fortunately, rings of this character could 


pre vide a large space over them for future 
necessities, The tunnel dips slightly to 
wards the Astoria end and thus provides 
for drainage. The average level is about 
225 feet below mean sea level. Counting 
the Astoria and Bronx shafts, the total 
excavation is, accordingly, about 1 mile 
in length 

The axis of the tunnel does not deviate 


very far from a north and south line. 


be obtained without much delay because 
of the fact that patterns used for the 
Pennsylvania Railroad’s North River tun- 
nels were available. These corresponded 
to a tunnel sectidn different in size and 
form from the one now desired; but as 
intermediate occurrence of comparatively the size was abundantly able to inciude 
soft doiomite rock between Fordham the gas-tunnel section, they were quite 


The.ronte passes beneath two channels 
75 or SO feet deep, located, one near the 
Bronx end and the other not far from 
the Astoria end The geological forma- 


tion changes at both places because of the 














gneiss. At the juncture on the Bronx Water in the tunnel close to the Astoria shaft suitable. A 50-foot length of tunnel was 





























Concrete blanket laid after the tunnel was unwatered 


Pumping out the flooded Astoria shaft 
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lined in this way and later on concreted to the required 
standard section. 

Metal rings used for tunnel work in and around 
New York consist generally of circular segments cor- 
responding each to 30 or 40 deg. and a final key seg- 
ment inserted at the top. These segments have end 
side flanges which facilitate bolting end to end in radial 
planes and side to side in vertical planes. The vertical 
joints separate individual rings. A ring will cover 2 
or 3 feet of tunnel length. The various segments will 
usually, or at least frequently, be provided with a 
grouting hole. These holes permit the metal lining 
to be filled in behind—that is, between lining and 
rock—with cement grout. The lining may then be coy- 
ered within the tunnel by a layer of concrete. 

While the Bronx heading was advancing, so also was 
that from Astoria. Finally, they met at a point nearer 
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came effective upon the closure of the valves on the 
drain pipes ruined it for the purpose for which it had 
been constructed. It was, accordingly, cleared away 
with the intention of replacing it by an inverted arch 
of concrete which might be expected to resist the hyro- 
static pressure not only by its weight, but also by its 
reaction as a true arch. But a considerable period 
was destined to elapse before the placing of this arch 
of concrete. 

Scarcely had the last remains of the buttress been 
removed when suddenly a big inrush of water occurred. 
The break was located on the top of the bench and at 
a point just a little north of the full-section bulkhead 
nearer Astoria. Green sand came in with the water. 
This flow lasted, however, for only a brief period. But 
the cessation was also short. A stream began to flow 
which is estimated to have had a discharge of 10,000 

















Using calking machines on the two big gas mains 


the Bronx end of the tunnel. There was then un- 
excavated a 474-foot length of bench. About half of 
this bench was excavated without causing any serious 
disturbance of conditions, the removal proceeding from 
the Astoria end. The bench was also attacked from 
the Bronx end, but with perhaps greater care, only 
part of the rock encountered being in a sound condition. 

The system pursued on both sides was to explore 
ahead of the point of excavation. Bore holes would 
be drilled in advance of the point of actual excavation 
with the view of testing conditions. The holes were 
not limited to the exact prism of the tunnel but were 
managed so as to include adjacent regions. The con- 
crete lining above the bench required that blasting be 
done with a good deal of care. After proceeding for a 
time, four of the bore holes originating on the Astoria 
side revealed a dangerous amount of water just ahead. 
It was necessary to get ready for it before pressing on 
with the excavation. 

By this time, the length of bench had been reduced 
to 122 feet. The problem of its removal promised to 
be a battle in which the fighting was not going to be all 
on one side. The engineers proceeded in a manner 
that showed they had a good deal of respect for the 
Atlantic Ocean, an arm of which was immediately over- 
head. As the event showed, their respect for the im- 
minent conditions was not misplaced. Any breaks into 
the tunnel would be backed by an unlimited supply of 
water. On the other hand, the pressures would be 
limited to about 95 pounds per square inch, whatever 
the amount of water that might be let loose. 

Near either end of the bench, at points where the 
excavation had been completed for the full section, 
great masses of concrete were placed in position to 
form bulkheads. These were provided with doors and 
drains to permit the passage of men, material and 
drainage water. The object in view was to limit any 
flood by closing all openings through the bulkheads. <A 
third bulkhead was put in place in an intermediate 
position and in fact upon the bench itself. Conceiv- 
ably, this might be used to limit still further the extent 
of tunnel that might become involved in a flood. The 
four bore holes had been piped for grouting and the 
pipes imbedded in an inclined buttress of concrete. 

This inclined buttress was torn up and a bigger one 
put in place. At the Bronx end of the scene of activity 
and concern, another buttress was put in place. Taking 
the three bulkheads and the two buttresses into ac- 
count, the whole western side of the bench was now 
under the protection of concrete. However, in preparing 
to force cement grout behind the buttress on the 
Astoria, or southern end, the buttress itself failed. It 
was a mass of concrete 34 feet long, 6 feet high and 
2 feet thick, and yet the water pressure which be- 
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ing to the north. More than three fourths of the tunne! 
and practically the whole of one of the shafts were now 
in possession of the water. 

It was fortunate, however, that the entire work had 
not been involved. This would have produced a situa 
tion of apparently extreme difficulty. The procedure 
in such case would probably have been directed to a 
cementing operation from the surface of the Bast River 
overhead. That is to say, bore holes would have been 
driven through the strata surrounding and including 
the section of tunnel where the break originated. Then 
cement grout would have been forced down with the 
view of causing it to penetrate and fill the fissures 
and cracks and then to solidify and so consolidate the 
whole into a mass-of impervious rock. This procedure, 
if successful, would have enabled the engineers to 
unwater the tunnel and continue the excavation. It 
might indeed have become necessary in carrying out 
this program to fill up portions of the tunnel already 
excavated. After unwatering, these filled-in portions 
would have been excavated in much the same way as 
originally. The great difficulty in the way would 
have been the precise driving and maintenance of 
the bore holes and the steel tubing used for casing 
purposes, An uncompleted hole may be lost simply 
by the bending of the casing at or just below the 
river bottom. 

Now, while grouting from overhead was not neces 
sary, because of the preservation of the Bronx end, 
still the procedure of consolidating the disintegrated 
rock and of filling up a section of the tunnel was 
actually carried out. Bore holes were driven from the 
Bronx bulkhead which were directed with the view 
of intercepting the fissure through which the flood 
entered the tunnel. The first hole driven was success 
ful. Further, the flooded chamber between Astoria and 
the Bronx bulkheads was penetrated from the Bronx 
bulkhead for the purpose of filling it up with cement. 
This also was successfully carried out. Over 12,000 
bags of cement were consumed in these operations 
The tunnel was now unwatered. 

The fissure or fissures which caused the fleoding of 
the tunnel were grouted further by means of long test 
holes, the object being to consolidate the rock well out 
side the tunnel lines. 

















Workmen calking the steel lining that was used in the difficult section to make the tunnel watertight 


gallons per minute. This was not an unheard-of in 
flow. However, all things are relative. The stream 
brought in water at a rate which was nearly double 
the effective capacity of the pumping plant at the 
Astoria end. 

The doors of bulkheads were closed and also som¢ 
of the drain pipes. Apparently, the workmen were 
forced out so quickly on the Astoria end that the) 
did not have time to close the particular drain pipe that 
ran through the Astoria full-section bulkhead. Con- 
sequently, here was a passageway for high pressure 
water into a main length of the tunnel. But this was 
not all. A small board, 1 inch thick, became wedged 
between the bulkhead door and the frame. Thus was 
provided another opportunity for the high pressure 
water. 

The workmen made good their escape; but the water 
made such headway that in 5 hours the Astoria pumps 
were flooded and put out of commission. In the course 
of 24 hours, the Astoria shaft was full of water—all 
the way up to tide level. On the Bronx side, the tunnel 
and shaft were clear, the smaller bulkhead on top of 
the bench sufticing to shut off the flood from penetrat- 


It will be recollected perhaps that a 122-foot length 
of bench was still unexcavated when the flooding oc 
curred In order to provide against all eventualities 
in removing this water-bearing rock, the engineers took 
a number of special precautionary measures. The 
rock was explored with still greater care in advance 
of excavation; a heavy blanket of concrete in the form 
of an inverted arch was put in place; and the furthe: 
consolidation of the rock carried out through the ex 
ploratory holes. The arch was made 2 feet thick 
The space between it and the arch overhead was only 
S14 feet high; so that special measures had to be taken 
in connection with driving test holes to the fuil depths 
necessary 

The tunnel has been fully excavated, fully lined, and 
is now being equipped with its pipe lines. These are 
the largest cast-iron pipes ever made. The risers which 
carry the tunnel lines up the shafts are of the sam 
size. The weight on the joints in the risers—especially 
in the lower parts of the shafts—is so enormous that 
it has been deemed adyisable to provide accurately 
machined contact surfaces in order to make the bear 
ings as perfect as possible. 
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The Heavens in November, 1915 
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fore a sufficient number of observations 
of them had been obtained to make it pos 
sibie to calculate trustworthy orbits and 
predict their places in future years, so 
that the total number included in the list 
for which reliable orbits have been found 
is now 791. as aforesaid. Even this makes 
an average of nearly twenty new planets 


every year, and the number added to the 


list last year was 37 
There are no signs of exhaustion of the 
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Kuowing the diameters of these four little bodies, 
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Lesser Members of the Solar Family 


By Prof. Henry Norris Russell, Ph.D. 


planet Mars Vesta, however, when at the same 
tance, appears brighter than Ceres, though only half 
iw big, and must have a much higher reflecting power 
probably nearly 50 per cent, resembling Venus in this 


respect 


It is rather remarkable that there should be such 
vreat differences in the whiteness of the surface of 
these small bodies, but there can be no doubt of the 
correctness of the observations upon which these con 
clusions are based 

For the host of smaller asteroids, we can only esti 
mate the diameters on the basis of the amount of light 
which they reflect—and the case of Vesta warns us 
that our estimates may sometimes err considerably. 

Nevertheless, if we assume such a reflecting power 


(about 1S per cent) that, on the average, the estimated 


and actual diameters of these four asteroids would 
agree, we shall probably not go very far wrong in 
estimating the size of the fainter ones on the same 
basis. We thus find that, in addition to the four al 
ready named, there are some twenty other asteroids 


At 9 o'clock 





Nov. 14 
Noy. 29 





At S a'clock: 
At 9% o'clock: November 30. 


NIGHT SKY: NOVEMBER AND DECEMBER 


which are likely to be more than 100 miles in diameter 

though probably none of these exceed 150 miles 
that there are about 150 more with the diameters 
between 50 and 100 miles, and an additional 450 
between 20 and 50 miles, leaving somewhat over 150 
which are probably less than 20 miles in diameter. 
An asteroid less than 10 miles in diameter is too faint 
to be observable unless it comes unusually near the 
earth: but one remarkably little one which was picked 
up by accident under such circumstances has an 
estimated diameter of only two miles! 

This calculation would lead us to estimate the 


combined bulk of all the 787 fainter asteroids (and prob- 
ably also their combined mass) as hardly greater than 


that of Ceres, and certainly less than the combined 
bulk (or mass) of Ceres and Pallas. 

This reckoning, however, takes no account of the 
multitude of planetoids still undiscovered We can 
do little more than guess at their number or size: but 
a study of the nearer asteroids (among which those 
of small size are most likely to be discovered) show 
that, while the number of the smaller ones rapidly 
ncereases, this increase is not fast enough to overcome 
the influence of their smaller bulk, so that the total 


bulk (and therefore probably the mass) of the fainter 


ones is but a fraction of that of the less numerous, 
but irger, bright ones. On this basis it may be 
estimated that the whole mass of all the asteroids, 


including the probable thousands of tiny ones too faint 
for us to see with powerful instruments, is but two or 
three thousandths of the earth’s mass, or enough at 
most to make a single body from 1,000 to 1,200 miles 
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in diameter—far smaller than the Moon, the four prin- 


cipal satellites of Jupiter, the largest satellite of 
Saturn, or that of Neptune. Such a body, if of the same 
reflecting power as Ceres and at the same distance, 


would be only of the fifth magnitude, and inconspicuous 
to the naked eye. 
The Heavens 

The brilliant group of winter constellations has now 
come well up into the evening sky. Sirius is still low 
in the southeast, but Orion shows grandly above him, 
and still. Procyon is to the left of 
Sirius, and about equally high at our hour of observa- 
tion marked the chart). Above him 
is Gemini, and, still higher, Auriga, beyond which we 


Taurus is higher 


below 


(which is 


and 
the zenith, 


reach Perseus, almost overhead. Andromeda 


extending almost westward from 


Pegasus, 


are the most promiment constellations in this region, 
The southern sky is very dull, the only conspicuous 
object there being the planet Jupiter which is on 


the border of Aquarius and Pisces. 
The isolated stars Fomathaut and Beta Ceti, in the 
southwest, seem brighter than they really 

much alone, 
Cygnus and in sight in 
the high 
the pole, Cepheus below and to the left, 
Ursa Minor the 
Major is in 


are, because they stand so 


Lyra are still 
ubove 


northwest, Cassiopeia is 


below pole, 


the 


Draco and 


and Ursa coming up 


northeast. 
The Planets 
Mercury is a morning star this month, 
and is well visible at its beginning, being 
at the 7th. 
Though only Sun he is 


his greatest elongation on 
19 deg. from the 
nearly 9 deg. north of him, and so rises 
an hour and forty minutes earlier, or at 
A.M. 


Virgo, 


about 5 
He 
magnitude 


the first- 
he greatly 
the end of 
the Sun and 
becomes hard to 
but is 
than 


from 


far 
which 


is on not 


star Spica, 
excels in brilliancy. Toward 
the month 
farther 


Venus is 


he gets nearer 


south, and see. 


star, un- 


an 


evening 
setting 


Sun. 


an 
favorably less 
hour after the 
Mars is in and is in quadrature 
with the Sun on the 9th, at which time he 
rises about 11 P.M. He is rapidly grow- 
ing brighter, but is not 
spicuous as he will be early in 1916. 
Jupiter is on the meridian at 8:41 P.M. 


placed, 


nearly as con- 


on the Ist and 5:36 on the 30th, and is 
the brightest object in the evening sky. 
Dev Saturn is in Gemini, and rises about 
S:15 P.M. in the middle of the month. 


Dec, 23 


Uranus is in Capricornus, and is in 
quadrature with the Sun on the 5th. He 
is observable in the early evening. Nep- 


being in just the opposite part of 
the sky, is visible in the morning 

The Moon is new at 3 A.M. on the 7th; in her first 
quarter at 6 P.M. on the 13th; full at 1 P.M. on the 
21st, and in her last quarter at 5 P.M. on the 29th. 
She is nearest the Earth on the 2d, and farthest away 
the As around the heavens she 
comes into conjunction with Mercury on the 5th, Venus 
on the Sth, Uranus on the 13th, Jupiter on the 15th, 
the 25th, Neptune on the 26th, and Mars 


tune, 


only hours. 


on 23d. she sweeps 


Saturn on 


on the 28th. 
Observatory. 


Princeton University 
The Colored Man as an Inventor 

HE exposition at Chicago, August 22nd to Septem- 

ber 16th, in celebration of the fiftieth anniversary 
of the emancipation of the colored race includes an ex- 
hibit of more than a thousand patents which have been 
granted to those of that race. Manifestly the list will 
be incomplete, as it is impossible to determine from the 
Patent Office records whether an applicant and patentee 
is white or colored, but much effort has been made by 
Henry FE. Baker, who has been detailed by the Com- 
missioner of Patents in charge of the patent exhibit 
Mr. Baker, himself 
a colored man, is an assistant examiner in the Patent 
Office, having entered such office in January, 1876, as 
a copyist. He was appointed to the examining corps 
in March, 1883, and has: been promoted from time to 
to his present position as second assistant ex- 
aminer. Another colored man, Edward O. Clarke, was 
appointed to the examining corps in August, 1893, but 
resigned to accept a professorship in a college. 


to make it as complete as possible. 


time 
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Hand trap with target in the carrier 


New Hand Trap and Its Possibilities 
HE growing popularity of trap shooting with Ameri 
can sportsmen is responsible for the recent intro 
duction of a hand trap. With the use of the 
apparatus it is now possible to enjoy this form of sport 
club 


new 


anywhere: no longer must it be confined to 
srounds, as in the past, because of the expense of in- 
stalling a permanent trap. 


Weighing about 64% pounds, the hand trap is readily 


carried in a special case or placed in the traveling 
bag of the sportsman, taking up but little room and 
adding only a few pounds to the weight of the baggage. 


Although its operation is simple, it can throw targets 
t wide variety of angles, keeping the most trained 
trap shooters on the alert. Good trap shooters admit 
that their scores are better at the club after they have 
had some practice with a hand trap. 
The frame of the trap is of 
while a powerful spring supplies the propelling force 
The latter is held by mechanical fingers 
Adjustments 
angle and in 
from 60 to SO 


hand malleable iron, 
to the target. 
in a carrier and is released by a trigger. 
may be made to hurl the target at any 
any direction. Targets can be thrown 
yards, depending on the skill of the operator. 

The band trap adapts itself to a variety of uses that 
ure denied the usual traps which must be permanently 
installed. It is ideal for private trap 
shooting parties, picnics, hunting parties 

particularly when game is not plentiful 

and for practice on the decks of moter 
As to its last 
said that shooting from a 
bout is the best kind of sport, and to this 
itself. 


boats. employment, it is 


moving motor 


end the hand trap readily adapts 


Tennis as Compared to Golf 
By Dwight Douglass 

California Professional Tennis Instructor 

YNTIL one really 

U ter, tennis and golf seem to have much 

with an 


considers the mat- 


in common. Each is played 
elastic ball and a hitting instrument, and 
each is enjoyed by both ladies and gentle- 
men. There is a drive in tennis and a 
drive in golf; a follow-through in tennis 
and a follow-through in golf. In each the Fig. 1 
eye must be kept on the ball. Country 
clubs feature both tennis and golf. Maga 
zines group the two games. The phrase 

“tennis and golf” is met everywhere. 

It is, therefore, not to be wondered at that amateur 
players and authors of books of instruction on tennis 
should drift into the common delusion that the tennis 
and golf drives are made on the same principle, and 
that the follow-through in tennis should in all respects 
be patterned after the follow-through in golf. 

Now. it is well established that in golf the head of 
the club should meet the ball squarely, should follow 
directly after the departing ball as long as is prac- 
ticable, and that the swing finish around the 
body only after the ball is well on its way. It is plain 
that otherwise the ball will be sliced or else de- 
flected laterally in its flight, and I doubt if there is 
any question as to the importance of this straight shoot- 


should 


ing at the distant mark. 

So it seems plausible when one meets the statement 
that the follow-through should be made in tennis, as 
in golf, as far as possible in the direct line of the de- 
parting ball. But the writer has had so many pupils 
Whose main difficulty lay in their too literal following 
of this advice, that it seems time to call attention to 
the radical difference between the drives in tennis and 
in golf, in order to remove the misconception under 
which the advice is given and followed. 


Conditions could hardly be more different. The dis- 





driven safely 
Proportional resistances. 


The operator of the hand trap stands a few feet behind the shooters 


tunce from tee to hole in golf is very long—frequently 
But in tennis the back lines are 
only 26 yards apart. In golf the fair way varies, but 
is frequently about 50 yards wide, approximately one 
tenth the length of the driving distance. If this pro 
portion were maintained in the dimensions of the tennis 
court, the court would be 270 feet in length, and its 
width 27 feet; or else the court would be 78 feet long, 
less than 8 feet wide. Then 
plainly be of primary, instead 
importance, as_ will appear. And 
worst feature of the attempt to secure 
lateral control is that it is so liable to be overdone, 


unless speed is sacrificed, and thereby to decrease the 


over 400 or 500 yards. 


length, and 
would 


its present 
lateral control 
of secondary soon 


possibly the 


really important factor, vertical control. 


Few realize how important vertical control is in 
tennis. The singles court is 27 feet wide. In doubles 


The length is 7S feet. 
the trouble. 


it is 36 feet wide. But the net 
is 5 feet The net makes all Also, 
it makes tennis a game of restraint and skill, rather 
than a slamming match. It corresponds in its function 
to the hazards in golf, that penalize wildness. While 
the rough grass and the other hazards accent the im- 
portance of driving the golf ball straight ahead, in 
tennis, on the ether hand, the net makes the more.dif- 
ficult act the one of getting the ball first up and over 


high. 


Tennis vs. Golf 


Shaded area above net shows approximate space within which ball may be 


Vertical control is about six times as important as lateral control. 
Inner circle represents resistance of golf ball to sweep of driver ; 
outer circle, resistance of swift tennis ball to similar sweep of racket 


the net, and then down inside the limits of the opposite 
court, with enough speed to bother opponent. 
Lateral control is, of course, good to have, but vertical 


one’s 


control is absolutely indispensable. 


There must be speed in the tennis drive. An eas) 
rainbow-arching drive is practically a gift to one’s 


opponent. If the ball goes fast, it must go just over 
the net or within about 2 feet of it, depending on the 
amount of top-spin. Otherwise it will go out of court, 
and the point be irretrievably lost. 

Now, with a net 27 feet wide, a simple study of 
angles will show that about half that width is available 
to the driver from the base-line, and that anywhere 
within that angle the ball may be sent and will land 
within the limits of the side lines of the opposite court. 
So it is plain that the tennis player driving from the 
base-line has a vertical target of only a foot or two, 
but a horizontal target of over 18 feet. Poor shooting 
if one cannot hit a 13-foot target only 39 feet away! 

The more one considers the subject, the more strik- 
ingly dissimilar the games seem. 

Golf is solitaire, played with or without a companion. 
One may compare scores with one’s companion, and 
come out ahead or behind as the case may be, but the 
companion is never an opponent. He never opposes. 
He must do nothing at any time to render one’s play 


Method of setting the hand trap 


difficult, except in the case of an occasional accidental 
stymie. 

But the whole game of tennis is based upon the active 
opposition of an opponent. It cannot be played with 
out it. 

There is no time-limit in golf. In tennis the prepara- 
tion for and execution of the drive is all concentrated 
within about four fifths of a second. Imagine teeing 
a golf ball and driving it in that length of time! 

There is no back-hand stroke in golf. 

There is time to deliberate in golf. There is literally 
not time to even think in tennis. The whole action 
is so quick that there is not time to think consciously 
about either stroke or position. One must depend ab- 
solutely upon habit and reflex action, or he will slow 
his game down hopelessly. Many people of clear but 
rather deliberate brain action are baffled by this re- 
quirement in tennis, and find golf more congenial. 

But of all the probably the one 
generally overlooked is the difference due to the fact 
that the golf ball is still when hit, while the tennis 
ball is moving. This affects not only the difficulty 
of timing and judging it, but its main difference is in 
the force of the shock the hand encounters In making 
#flat-or nearly flat hit with the racket. So great ts 
this shock that the expert players to-day have instinc- 

tively learned it, almost if not 
quite entirely, by drawing the racket on 
the ball, and throwing the ball smoothly, 
by the centrifugal curve-throw, rather 
than hitting the ball at all squarely. They 
not only save the hand and arm from 
shock, but, by skillful weight shifting and 
a powerful pull on the arm, they send the 
ball by a throw similar in principle to the 
throw of a lacrosse ball, faster than they 
a could have knocked it with a flat hit. 
This principle was more fully treated by 


differences, most 


to avoid 


r the writer in Screntiric AMERICAN, issue 


of September 18th, 1915. 

The tennis ball weighs about 
half an ounce more than a golf ball, but 
its velocity gives it a formidable force. 
We learned in the physics class in college 
that the force equals half the mass 
multiplied by the square of the velocity, 
Fig. 2. so it is plain that when the racket is 
brought up squarely against a 2-ounce ball 


only 


moving about 100 feet a second—over a 
minute 
to swing the racket through with the swift, unchecked, 
instantaneous knock and sweep with which the heavy- 
headed golf club knocks the stationary golf ball ahead. 
It is plain that the strokes must be made upon entirely 
different that among the 
better players to-day. 

The force of a swiftly flying tennis ball 
squarely up against a racket in an instantaneous shock 
is greater than that of a 10-pound sledge hammer 
swung at the rate of 10 feet a second. Expert tennis 
players have learned to avoid this instantaneous shock 

But this is not 
must be concen 


mile a it is not possible for the human arm 


principles, and is the case 


coming 


by the sliding sweep I have described. 
possible in golf, in which the force 
trated and applied instantaneously. 

It is plain, therefore, that if one were to attempt 
golf ball large enough to offer the same 
resistance that a tennis racket encounters, the bal! 
would be so large that the shaft of the driver would 
be splintered by the collision. 


to drive a 


Mortality Among Physicians in Serbia 
Official statistics show that 82 Serbian physicians 
have died of typhus since the beginning of the war, 
while of the foreign physicians on duty in Serbia 35 
have succumbed to typhus or typhoid fever. 
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Partial view of a mine cave-in due to faulty 


props and roofing 


Faulty Bracing Results in Mine 
Cave-Ins 


THEN the European war recent!) 

sent the price of zinc ore to above 
$100 a ton, the abandoned lead and zinc 
mines at Galena, Kansas, in the Joplin 
district, were the scene of great activity 
The miners started to work the mines 
again for “small diggings” and new pros 
pects. In the haste with which the work 


was bexun, some of the mines were not 


carefully examined as to the condition of 


their props and roofing, resulting in cave 
ins. 

In the accompanying illustration ap 
pears part of a cave-in of two acres in 
extent that occurred at Galena, shortly 
after the beginning of activities. The 
surface sank from 10 feet in some places 
to 50 feet in others The mine engine 
shack which may be seen in the fore 
ground feil 20 feet without altering its 
relative position, while a motor car which 
stood just to the right of it prior to the 
cave-in was completely lost This, it is 
suid, waz caused by the grinding motion 
of one pert of the earth dropping before 
another mass of earth adjoining it. For 
tunately, no men were in the mine at the 
time of the disaster. Four men who stood 
on the surface at the time of the disaster 
were carried down in the debris, only one 
of them being seriously burt. 


Gasoline-Operated Railway 
Weed Mower 

N order to eliminate the expensive and 

slow method of cutting weeds along the 
railroad tracks with scythes, a motor ca! 
mowing machine that cuts a swath 6 
feet wide on both sides of the track has 
just been produced The car is similar 
in general construction to the motor in 
spection cars now comparatively common 
on railroads However, it is equipped 
with two cutter bars much like those of a 
farm mower, extending on each side of 
the car 


When engaged in cutting weeds, the 





ear is driven a wad of 3 miles an 
hour The cutter bars are so arral l 
that, by the movement of lever they 


may be raised or lowered ft 
stacles along the track and to compensat: 
for irregularities in the ground 
it is claimed that the machine will cut 
“5 miles of road bed in a day and at an 
iverage cost of $7 for the services of 
three men required to operate the car 
and for fuel and oi! for the motor. The 
car, with its crew of three men in charge, 
will do the work of 100 men with scythes. 
The gasoline motor is, rated at 6 horse 


power, and wh the cutter bars are 
raised, it drives the car at a speed of 15 
miles per hour Che car starts without 


pushing, a8 is necessary with most rail- 
way motor? cars. 1nd is so arranged that 
it will pall its on or off the track. 


Dressing Railroad Ties with Compressed 
Air Chisel 


N the preparation of a railroad tie, the cost of the 

labor involved in dressing the timber is an important 
consideration. The work is done by hand and a rather 
high grade of labor is required; a workman untrained 
in the use of the axe with which the work is done 
would have to spoil but few pieces to make himself 
aun expensive proposition. 

The dressing of ties is being revolutionized by the 
introduction of a pneumatic tool which, in the hands 
of an wholly inexperienced workman, can do more 
work in less time and quite as well as the trained tie- 
peeler. Under the old method, the skilled workman 
“us an average capacity of sixty ties per day of ten 
hours A few may do much better than that, and the 
iverage cost of peeling Is about 5 cents. With the 


air-driven tool, however, 150 ties may be easily 


























Apparatus installed in Johns Hopkias University for 
determining quality and intensity of violin tones 



































Method of using a pneumatic-driven chisel for the dressing of railroad ties 


dressed in the same length of time. 

When one takes into consideration the 
fact that there are approximately 6,000 
n a mile of double-tracked road, it 


tiles 
will be realized that the matter of peeling 
the sticks of timber represents an im- 
portant item of expense. The pneumatic 
method is said to show a saving of 2 
or 3 cents on each tie. One of the accom- 
panying illustrations shows the new tie 
peeling tool at work, while the other de- 
picts a complete portable plant for such 
work. 


Apparatus for Determining Quality 

and Intensity of Violin Tones 

By Dorsey Richardson 

N invention of great importance to 

musicians has been recently completed 
in the physical laboratory of the Johns 
Hopkins University, at Baltimore. It is 
an apparatus for testing the quality of 
Violin tones and hence the excellence of 
Violins themselves. The inventor is 
Clarence Wilson Hewlett, of North Caro- 
lina, instructor in physics at the uni- 
versity, who has been working over the 
problem of testing complex sound waves 
for a period of three years. He has at 
length evolved a very satisfactory and 
dependable mechanism which will record 
the most delicate overtones and partials 
of violin sounds. 

The working of the new apparatus de- 
pends on the elementary principles of 
sound. If the same note is played in sue- 
cession on several different instruments, 
a listener, with the most inexperienced 
ear, will decide that the sounds heard are 
quite different; while one with a very 
elementary musical training will be able 
to decide, in most cases, from the sounds 
alone the particular instrument that is 
being played when the tone is produced. 

The position of a tone on a musical 
scale is determined by its pitch, or the 
number of vibrations per second ; and two 
musical instruments are said to produce 
the same tone when the vibrating parts of 
the two are vibrating at the same rate. 
Different kinds of musical instruments 
produce different “qualities of tone,” 
even when playing the same note. The 
quality of the note depends upon the man- 
ner in which the instrument vibrates, that 
is to say, upon the degree of complexity 
of the vibration. The air in contact with 
the musical instrument takes up, repeats 
and transmits to the human ear the vibra- 
tions of the musical instrument. 

Vibrations of all degrees of complexity 
can be built up of simpler vibrations 
known as “simple harmonic vibrations ” 
and when physicists are able to find which 
of these simple harmonic vibrations to 
combine in order to produce a given vibra- 
tion, they are able to say that they have 
analyzed this vibration into its simple 
harmonic components. 

The apparatus evolved by Dr. Hewlett 

(Concluded on page 387.) 
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INVENTORS are ipated to communicate 
with Munn & Co., 233 Broadway, New 
or 625 F Street, Washinge gton, D.C., in regard 
to securing valid patent protection for their 
Inventions. Trade- s and Copyrights 
registered. Design Patents and Foreign Pat- 
ents secured. 

A Free Opinion as to the probable patent- 
ability of an invention will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question. All communications are 
strictly confidential. Our Hand-Book on 
Patents will be sent free on request. 

Ours is the Oldest agency for securing 
patents; it was established over seventy 
years ago. 

All patents secured through us are de- 
scribed without cost to patentee in the 
Scientific American. 

MUNN & CO. 
233 Broadway Woolworth Building New York 
Branch Office: 625 F Street, Washington, D. C 











Annual Subscription Rates for the 
Scientific American Publications 
A EOI oo. nos 6d 00d act scntusecceun $3.00 
Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama. 

Subscriptions for Foreign Countries, one year, 

postage prepaid. .... ° 
Subscriptions for Canada, postage prepaid ..... 3.75 


The Scientific American Publications 
Scientific American (established 1845). $3.00 


Scientific American Supplement (ests ‘ab lished 
RAE eye. yl Spiny? oe 5.00 


The combined subscription rates ‘and rates to foreign 
countries, including Canada, will be furnished 
upon application. 


Remit by postal or express money order, bank 
draft or check 


Classified Advertisements 


Advertising im this column is 75 cents a line. No less 
than four nor more than 12 lines accepted. Count 
seven words to theline. All orders must be accompanied 
by a remittance. 





WANTED 
TO BUY—BEleetriec Light and Power Plant in town of 
1500 to 3,000, or franchise in growing town not equipped 
Address for further information, Lock box 38, Nunda, 
New York 


FIRST CLASS ACID MAKER for a new up-to-date 
plant, fines State experience, reference and salary ex- 
pected Address all particulars to Acid, Box No. 773, 
New York City 


HELP WANTED—MALE 
4 MAN MAKING $1200 A WEEK needed 
$30.00 Let us tell you how he made it For further 
particulars please address Lock Box 116, South Bend, 
Indiana. 








INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY You will 
find inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods write 
us at once and we will send you the name and address of 
the party desiring the information There is no charge 
for this service. Jn évery case t& is necessary to give the 
number of the inquiry Where manufacturers do not re- 
spond promptly the inquiry may be repeated. 

MUNN & CO., Ine. 








Wanted the name and address of 


Inquiry No. 9412 
2-color typewriter 


manufacturers of machines « make 
ribbons 


inquiry No. 94450. Wanted the name and address of 
& manufacturer who can build a light simple motor for 
light automobiles and for portable farm work 


Inquiry No. 9457. Wanted the name and address of 
& manufacturer of machinery for making egg albumen. 


Inquiry No. 9452. Wanted the name and address of 
4“ manufacturer making machinery for the production of 
Tannic Acid from the Mangrove plant 


inquiry No. 9453. Wanted the name and address of 
a maker of a machine for washing and drying bristles; 
also machine for cutting, combing and assorting bristles. 

Inquiry No. 9454. Wanted the name and address of 
& manufacturer of a machine for sewing the mouths of 
bags which will make a lug at each end in addition to 
sewing the mouth. 








The Clayton Act 


@ Does it prevent price control 
and restrict leases of patented 
devices ? 


@ First decision on price con- 
trol and opinion as to effect on 
restrictive leases of patented 
machines, prepared for us by a 
member of the New York Bar, 


sent free on request. 
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Woolworth Building New York City 
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RECENTLY PATENTED INVENTIONS 


These columns are open to all patentees. 
The notices are inserted by special arrange- 
ment with the inventors. Terms on applica- 
tion to the Advertising Department of tht 
SCIENTIFIC AMERICAN. 





Electrical Devices 

TROLLEY STOP.—E. E. Conrap, Genoa, 
Wis. This improvement relates to overhead 
trolley systems, of the type used in factories, 
canneries, packing-houses, etc., with a partic 
ular reference to the switch positions in the 
tracks, and one of the main objects is to pro- 
vide means at an open switch for preveprting 
the trolley from falling from the end of the 
track. 

STARTING BOX.—M. Tatcman, 241 Woos- 
ter St.. New York, N. Y. The inventor pro- 
vides means for discontinuing the electric-cur- 
rent supply to the box when the retracting 
spring becomes broken; provides means for 
preventing the fragment end of a retragting 
spring from energizing the structural parts of 
the box; and provides means for preventing 
movement of the switch lever of the starting 
box after the breakage of the retracting spring. 


Of Interest to Farmers 
CORN HARVESTER.—J Liepst, care of 
Farmers’ Bank, Emery, 8. D. This corn har- 
vester is adapted to automatically pull ears 
from their stalks and to deliver the same to 
rollers, by which they are husked. A _ beater 
projects beneath and transversely across the 
snapping rollers and coacts therewith to pre- 
vent the same from becoming clogged. Means 
provide for moving the husks from the corn 

in a quick and expeditious manner. 


COTTON GIN.—A. A. ZALONDEK, 127 F St., 
West, Capitol Hill, Okla. “This apparatus ob- 
viates many difficulties incident to ginning 
machinery which usually includes a horizontal 
shaft on which the saws are mounted and 
spaced apart to operate through a breast of 
ribs in their rotation, the cotton to be ginned 
being fed onto this breast and acted upon by 
the saws in the well-known manner. 


CULTIVATOR.—FE. Meron, Clovis, N. Mex. 
The object here is to provide a double row 
sled cultivator for listed ground, with novel 
features provided whereby the sleds are ren- 
dered self adjustable in the rows, may be 
raised and lowered to and from the ground, 
and may have means for effectively guiding 
them in operation 


Heating and Lighting 
FLUE BLOWER.—.G. H. Van Scnmaick, Hud- 
son Falls, and P. Burns and J. Reardon, Fort 
Edward, N. Y. Address the first, 9 Kathrin 
St., Hudson Falls, N. Y. 


FLASH LIGHT.—H. M. Korerzky, care of 

Bright Star Battery Co., 430 W. 14th St., New 
York, N. Y. This invention relates to flash 
lights of that type adapted to be carried in the 
pocket and always available for use. It pro- 
vides a novel arrangement of lamp, push but- 
ton contacts and cell within the narrow com- 
pass of an ordinary watch case, and at the 
same time provides a cell of considerable 
capacity compared with the available space for 
its storage. 
HOT AIR FURNACE.—D. P. Korrz, Elk- 
hart, Ind. An object here is to provide a form 
of grate, wherein mechanism is provided for 
movement between the fuel on the grate and 
the grate, and operated from outside the fur- 
nace. Another object is to provide a feeding 
mechanism extending from the top of the outer 
casing into the fire box at the center of the 
grate, and mechanism for lifting coal from the 
bottom of the outer casing to the top of the 
fuel chute, and to provide mechanism in con- 
nection with the grate for deflecting the fuel 
to all parts of the grate. 


Household Utilities 

CLOTEES PIN.—F. Luersen, P. O. Box 63, 
Price, Utah. The invention relates particular- 
ly to a form of clothes pin so constructed that 
series of the pins may be strung on a clothes 
line and be movable thereon to different 
relative positions. The respective pins have a 
plurality of clamping means so that a pin may 
form a connection between garments on a line 
in suspending the same. 


COMBINATION CONDIMENT HOLDER 
AND CUTLERY UTENSIL.—G. M. Dennis, 


Van Houten, New Mex. ‘This invention pro- 
vides a fork or knife, spoon or any other 
suitable and desirable article with a handle 
formed of a pair of condiment holders slidably 
positioned relatively to the article and capable 
of being partially removed therefrom whereby 
to allow seasoning of food by the condiment 
contained in the holders. 


CURTAIN SUPPORT.—J. V. Kina, Jr., and 
Georce E. Rurritey. Address the latter, Glen- 
field, Pa. The purpose here is to provide a 
support capable of quick attachment to or de- 
tachment from a window casement, and where- 
in means is provided for supporting a plurality 
of blind rollers, and a curtain pole in properly 
spaced relation, and wherein the blind rollers: 
are balanced. 


COOKING STOVE. Sta- 
tion 22, Seuth Richmond, Va. This invention 
provides a device for cooking purposes which 
will make use of either solid or gaseous fuel 
with means for protecting the gas burners when 
solid fuel is used with the device. He also 

















provides a device in which the change from 
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WAMANAIE 








E beautiful, little old town 
= of Swansea is opposite Fall 
River, and automobile traffic 
streams through it the whole 
year around en route to Provi- 
dence. 

Because of this traffic Swansea 
for some time suffered from the 
dust nuisance, but with the co- 
operation of the Massachusetts 
Highway Commission it solved 
the problem by using ““Tarvia- 


In 1912 Swansea used 18,000 gallons, in 1913 
—30,226 gallons, and in 1914—18,000. The 


i Dustless, sills a 
Automobile-proof Roads— 


Swansea State Road 


present plan is to use 18,000 gallons hereafter 
each year. This is sufficient to take care of 
the whole area treated and is made possible 
by the smaller quantity required for re- 
treatment. 

“Tarvia-B” is applied to the macadam sur- 
face without heating after the surface has 
been swept clear of surface dust. 


The Tarvia percolates into the surface, 
forming a sort of plastic concrete with the 
stone. This tarvia-concrete is dustless, 
mudless and automobile-proof. 


Swansea has found that such treatment 
keeps its roads in fine order the year round 
at practically no extra expense, because this 
treatment adds greatly to the life of the road 
and saves in yt omg maintenance expenses. 


Illustrated booklet on request. 





Special Service Department 





te cake to teins De festa See yers 


as well as the prompt of gin 
a Coniter pe ay _—_ This service is free for the asking. 

minute on all road problems. if you will write If you want better roads and lower taxes, this 
to nearest regarding © or Department can greatly assist you. 


problems in your vicinity the matter will have 
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Histe the kind of light that 
ts your store or show rooms 


ls your windows with an in- 


vitaton to enter And once one is inside, 


so easy that design, pettern, 


finish ont quality , displayed are 
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Nota new bulb—but a Lighting Fixture. 
Not just @ firture—a new Principle in Lighting 
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The Most Remarkable Love Story 
Ever Written 


THE THREE LAWS AND THE 
GOLDEN RULE is the sequel of 
“Primordial.”” Two young people, 
a girl and a boy shipwrecked in in- 
fancy on a desert island, do not meet 
until they are twenty years old. 
Previous to having met neither had 
ever seen a human being before. 
Naturally their modes of living are 
extremely primitive and in this un- 
usual story Morgan Robertson tells 
of their awakening to the immutable 
laws of nature. It’s an idyll of 
young love. With mother instinct 
the girl has made a crude doll out 
of a piece of wood and a few rags. 








The man objects to this rival for her 
affections and his attempt to de- 
stroy the doll is their first quarrel. 
In the unfolding drama of their ex- 
istence is focussed the passions, the 
virtues, the joys and sorrows that 
have marked the race of man in his 
struggle from the cave days through 
the ages of time. 


This is only one of the thirty-five 
wonderful stories of Love, Adven- 
ture, Mystery and Humor in the 
new four-volume set of Morgan 
Robertson, which you can have 
Free. 





A memory, a name, a lonely little 
woman, a dream and—a trust; the heri- 
tage of Morgan Robertson, sailor, roil- 
ing store, and writer. 

For thcugh his imagination swept the 
seven seas and his stories laid bare 
the rudimentary impulses of men and 
women of all conditions, though his 
sheer untutored genius stamped his 
work with a deathless fame, grinding 
poverty was the life-long portion of 
Morgan Robertson and his devoted 
wife. 

His dream of dreams was the hope 
that some day he would receive suffi- 
cient recognition to lift the burden of 
penury from his wife’s declining years. 

A year ago Metropolitan and Mc- 
Clure’s joined forces to make Morgan 
Robertson’s dream come true. But it 
was not in the great scheme of things 
that he should feel the heart-life of 
appreciation 

m March 24th, 1915, on the third 


Making a Dream Come True 





day of the first vacation of his weary 
life, he died. : 

His last look was at the ocean he 
loved; the last sound he heard was the 
beat of the surf upon the shore. 

The effort started by Metropolitan 
and McClure’s for Morgan Robertson’s 
benefit will be continued for Morgan 
Robertson’s widow; for she has no in- 
come other than the royalties she will 
receive from the sale of her husband’s 
books. 

You can help. You can make these 
four handsomely bound volumes of 
Morgan Robertson’s stories yours if 
you send us your subscription now for 
Metropolitan and McClure’s. We will 
pay for the books. We will pay the 
carriage charges on them. We will pay 
Mrs. Robertson a generous royalty if 
you will pay for the magazines just 
what they would cost you at the news- 
stands, and you may pay for your sub- 
scription in easy monthly payments. 











WHAT THEY SAY 
OF THESE BOOKS 


wc fichly deserve the honor of a col- 
lected edition as Morgan Robertson 
who was one of the real story tellers 


JOHN KENDRICK BANGS 


The very ocean ought to rise up 
and vow to Morgan Robertson for his 
faithful portraiture ‘ iteelf and its 


—_ RUPERT HUGHES 


“Morgan Robertson has written 
of the greatest sea stories ' 
eration.” 

GEORGE HORACE LORIMER 


Editor, Saturday Evening Post 


‘| have always 
Robertson as the ablest writer of sea 
stories in this country 


REX BEACH 


“Hie stories are bully—his sea is 
foamy, and his men have hair on their 


“nets” BOOTH TARKINGTON 


“A master of his art. No lover of 
real stories can afford to miss reading 
Morgan Robertson's works 


RICHARD HARDING DAVIS 


1 hold a very high opinion of Mor- 
gan Robertson's work. Please enter 
my subscription for your few edition. 


ROSERT W. CHAMBERS 


“No American writer has written 

devter short stories than Morgan Rob- 

ertaos. No American writer ever wrote 
as goed sea stories as he has written.” a 
—_— 


IRVIN 8. COBB 


How You Can Get the 4 Books Free 


The 35 Morgan Robertson stories, em- 
bracing his best work, are in four handsome 
Few of our contemporary authors cloth bound volumes—over 1,000 pages— 
over 300,000 words printed in new easy-to- 
read type—-titles stamped in gold. You send 
only ten cents now with the coupon. After 
that, one dollar for four months to pay for 
the magazines, and that’s all! The books 
are yours FREE. If you wish to pay all at 
once, send only $3.75. 
itt leather binding, send $5.75. We recommend 

this edition to book lovers. Magazines may 
be sent to different addresses. If you are at 
present a subscriber to either magazine, your 
cegarded Morgan subscription will be extended. Postage extra 
outside of the United States. 











F street 


City and State. 


A t a me ttostx months t prefer full leather binding 


If you prefer full 


7 _ WETROPOLITAN 
482 Pourth Ave., N.Y. 
a Lenclose ten cents 
“A Please send me Morgan 
a Robertson's new stories in 4 
volumes, and enter my subserip- 
“A tion to Metropolitan and McClure's, 
each for 18months. I promise to pay 
one dollar & month for four* months for 
“A the magazines. The books are mine, /ree 


“A Name. 


a solid fuel stove to a gaseous fuel stove may 
be quickly and easily made. 

WARDROBE.—C. A. ScHLACHER, Manson, 
Iowa. The improvement has reference to ward 
robes, and the main object thereof is to pro 
vide such a device which is adapted to be sus 
pended from a wall or other support and 
which, when taken from its support, imme 
diately collapses into very compact form. 


Machines and Mechanical Devices 

MARINE ENGINE THROTTLING APPARA- 
TUS 0. J. McGowas, 518 55th St., Brook 
na BY. 2B. TF This invention provides a 
throttling mechanism adjustable to meet vari 
ous conditions of service anticipates under 
certain conditions the action of a vessel having 
a throttling mechanism of the character de 
scribed; provides a throttling mechanism to 
operate in correspondence with both the roll 
and pitch of a vessel; provides means for 
independent tuning of the various controls of 
the throttle valve; provides for operating the 
throttle in the event of racing taking place; 
and provides means for absorbing the shocks 
incident to the operation of the above men 


tioned mechanisms 


VARIABLE SPEED GEARING J. Dove 
SmirH, 1882 Niagara Ave Niagara Falls, 
a. 2 This invention comprises a driving 
shaft, a driven shaft and change speed mech 
inism between said shafts including a counter 
shaft and gear wheels of different sizes, to 
gether with pairs of parallel wedges eccentric 
to the driving and driven shafts to cause cer 
tain of the gears to be made operative, certain 
of said wedges acting at times to cause direct 
positive connection between the driving and 
driven sbafts. 

DRILL PRESS.—P. F. Connor, care of Orin 
W. Ward, 96 Sth Ave., New York, N. Y This 
invention relates to metal working tools and 
has particular reference to boring and drilling 
devices. ‘The device comprises a bracket which 
may be held in any desired position upon a 
fixed support or may be clamped to the bar, 
rod, plate or other job to be bored. 


VENDING MACHINE.—S. GuapaGnino, 175 
Harrison Ave., Brooklyn, N. Y., N. Y. This 
invention provides a construction which will 
properly vend an article, the same being as 
sociated with a coin controlling construction 
which will operate only with a certain sized 
coin but will not become clogged or stopped 
up by the insertion of coins, washers or similar 
devices. 

CASE FOR MOTION PICTURE FILMS. 
W. P. MeNeer, 1123 W. French Place,. San 
Antonio, Tex. An object of this invention is to 
provide an inclosed casing wherein the oper 
ation of transfer or rewinding of a film from 
one reel to another is performed, protecting 
the film from danger incident to dust, grit or 
the like, as well as from the danger of fire. 


FLEXIBLE COUPLING.—W. J. Francke, 
New Brunswick, N. J. The aim in this in 
stance is to provide a flexible coupling, more 
especially designed for use on the shafts of 
powerful machinery, and arranged to insure 
proper transmission of the power from one 
shaft to the other even should such coupled 
shafts be parallel or out of center. 


Of General Interest 

BOTTLE CAP AND OPENER.—F. G. SMITH, 
366 Park St., New Bedford, Mass. The in 
vention improves and simplifies the construc- 
tion of bottle-caps and openers so as to be 
reliable and efficient in use, comparatively in 
expensive to manufacture and so designed that 
the cap can be easily and quickly taken off 
the bottle or other container to which it has 
been applied. 

THERAPEUTIC APPARATUS.—H. B. Puit- 
ips, 2816 W. ist St., Brighton Beach, New 
York, N. Y. ‘This invention has particular 
reference to devices adapted especially for the 
automatic drainage of empyema. It provides 
means for maintaining a desired negative pres- 
sure in the pleural cavity whereby the dis- 
charge of the pus is facilitated in a natural 
way and without danger of collapse of the 
lung. 

BAG.—C. P. Kieeraver, 2117 Regent Place, 
Brooklyn, N. Y., N. Y. Among the principal 
objects which the present invention has in 
view are: To provide a bag suitable for car- 
rying small articles with means for temporarily 
sealing the same; and to arrange the sealing 
means above-mentioned to furnish a handle or 
carrying device. 

FEED BAG FOR HORSES.—J. H. Hucke, 
Jr., 52 Madison St., Brooklyn, N. Y., N. Y. 
The object of this invention is the provision 
of a feeding device having what may be 
termed a magazine construction which will 
deliver into proximity to the horse’s mouth 
a moderate amount of feed while the bulk of 
the feed is maintained on the magazine. 


METALLIC BUILDING.—W. W. Taytor, 158 
Walnut St., Montclair, N. J. The present in- 
vention is a division of application for Letters 
Patent, filed by Mr. Taylor November 12, 1913, 
Serial No. 800,493, which was itself a division 
of an application filed by him March 14, 1913, 
Serial No. 754,216. It relates more particular- 
ly to the ridge of the roof and to the co-acting 
roof plates. 
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CLUTCH 


VEEDER “Gres 


COUNTER No. 21 


is the best instrument for finding revoiutions per minute 
made by a shaft or any revolving part. Will measure high 
or low s) . No stop-watch is re- 
quired. Perfectly accurate. 








Cyclometers, Odometers, Tachometers and ail 
kinds of counters. Fine Die Castings. 














Price $3 


Veeder Mfg. Co. 
18 Sargeant St., Hartford, Conn. 


Cut % Size 














Hotel Lenox 


North Street at Delaware Ave. 


Buffalo, N. Y. 


An ideal Hotel for tourists, motor parties and all 
who appreciate a quiet, select hotel with beauti- 
ful surroundings 
EUROPEAN PLAN 
Room with Privilege of Bath 
For one person - - - - ------ $1.50 per day 
For two persons - - - - - - «= - $2.00 per day 
Room with Private Bath 

For one - - $2.00, $2.50, $3.00 or $3.50 per day 
For two - - $3.00, $3.50, $4.00 or $5.00 per day 
Complimentary ‘‘ Guide of Buffalo and Niagara 
Falls’ and complete information on request. 


C. A. MINER, Manager 

















11.572-Word 
Business Book Free 


Simply send us a postal and ask for our free illustrated 
11,572-word Business Booklet which tells how priceless 
Business Experience, squeezed from the lives of 173 big, 
broad , brainy business men, may be made yours—yours to 
boost your salary, toincrease your profits. Thisfree book deals with 





ouniee Ser thfe free binds you Ci nothing, you in no 
tien; may the means o' Ly 
career. Barely you pn wat Sony youl ’ this privilege, a. wit 
ves ofa » 
Tis ES = penny’ Simply say, ‘Send on your 
A.W.Shaw Co,, Dept.Z31, Wabash Ave, & Madison 8t.,Chicago 


COMFORT SELF-HEATING IRON 


Two Points. Both ends are Front Ends; Coste 4 ct. per 
hour to operate. Burns 5 hours on one fill- 
ing of gasoline. Lights in 30 seconds, 














steps and eliminates discomfort. No more 
hot stoves necessary. The Comfort is entire- 
ly portable and will operate outdoors or in- 
doors. Satisfaction guaranteed. Buy at local dealers 
or write us direct and send your dealer’s name. 

NATIONAL STAMPING & ELECTRIC WORKS, Dept. 54, Chicago, Hl, 











Just Published! 


WIRELESS TELEGRAPHY 
AND TELEPHONY 


SIMPLY EXPLAINED 
By ALFRED P. MORGAN 
WIRELESS EXPERT 
170 Pages, 156 Illustrations, Cloth Bound 


Price, $1.00 postpaid 


The simplest, latest and most 
comprehensive popular work pub- 
lished on wireless, for the wireless 
operator, amateur or professional. 








IS is a compre- 
hensive treatise and 
aclosestudyof its pages 
will enable one to mas- 
ter all the details of the 
wireless transmission of 
messages. The author 
has filled a long-felt 
want and has succeed- 
ed in furnishinga lucid, 
comprehensibleexplan- 
ationinsimplelanguage 
of the theory and prac- 
tice of wireless telegra- 
phy and telephony. 
The book treats the subject from an entirely 
new standpoint. Several very novel and origi- 
nal ideas have been carried out in its making. 
It is well illustrated by over one hundred and 
fifty interesting ponanane and drawings. All 
in 


diagrams have been m: tive showing 
the instruments as they esta Ghaside in prac- 
tice. The drawings are carefully keyed and 
labeled. Many of the photographs are accom- 
panied by phantom drawings which reveal the 
name putpose of each part. 

This is a book the wireless experimenter can- 
not afford to be without. It enables one to de- 


sign and construct their own apparatus. 
book will also prove of value to the layman. 


wink LESS 











Nore.—Copies of any of these patents will 
be furnished by the Screntiric AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 





this paper. 





MUNN & CO., Inc., Publishers 
233 Broadway New York, N.Y. 
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REMEMBER ITS WATERPROOF 


DUSTOP 


TRADE MARK REG.U.S. PAT. OFF. 


Stops Dust on 


Concrete Floors 
AILY traffic grinds floors of 


concrete or cement into a dust 
that plays havoc with delicate ma- 
chinery and valuable merchandise. 
And thisdust grinds against itself toform 
more dust until the floor is worn away. 
Dustop stops dust once and for all. It 
penetrates and chemically combines with 
the concrete or cement and forms a prac- 
tically new substance as hard as granite 
and impermeable to oils and greases. 
Anyone can apply Dustop with mop or 
brush or broom. It isa colorless liquid 
that does not scuff off or track on the 
floor. Dries over night, and therefore 
need not halt work. 
Send $1.50 for trial gallon (7 
Write for bookle: and name ur res 
entative in your locality. Address Dept 
TOCH BROTHERS 
Established 1848 
nventors and Manufactu 
Preservative Paints and Varnishe 
320 FIFTH AVE., 
Works: New York. 
Terento, O 


OR. New 
- 





OU will like the 
new Ridgeweave elas- 
It has a 200 % stretch 
yet clings securely and gently. 
Fits the thinnest leg snugly, 
stretches round the largest 
limb comfortably. 


tic. 


25 and 50 cents 


Ask to see Nos. 1520 or 1565 
Single Grip, and 2512 Double Grip 
—the Ridgeweave elastic numbers. 
And be sure to look for the name 
PARIS on the shield when you buy. 


A. Stein & Co. 
Makers Children's Hickory Garters 
Chicago New York 





PARIS 
GARTERS 


No metal 
a. can touch you 



















Prin tierra 
ave money. ntfor ers, 
Youryiei ss 
OW BSS 


Press Meriden, Conn 
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LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institute—Horological Depariment 


lormer Peoria, Illinois 
B ty For Largest and Best Watch School 
America 


in Ame’ 
(This entire building used exelu 
sively for this work) 
We teach Watch i. 4 
Engraving, Clock Work, tics. 
Tuition reasonable. Board and 
rooms near school at moderate rates, 














Send for Catalog of Information. 
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Apparatus for Determining Quality 
and Intensity of Violin Tones 
(Concluded from page 384) 
enables this task to be accomplished. A 
given tone is produced by different mu- 
sical instruments and the number and in- 
tensity of the various overtones present 
are determined from indications of the 
apparatus. In this way, it is possible to 
define physically the difference between 
the sound waves from a cornet and those 
from a violin, and to state the physical 
characteristics of an “ideal violin tone.” 

Dr. Hewlett’s of a 
series of brass air resonators tuned to the 
fundamentals and overtones of the vari- 
The resonators 


machine consists 


ous tones to be studied. 
are composed of two pieces of telescoping 
brass tubing; one piece being closed at 
one end with a solid disc of brass and the 
other piece having a circular opening in 


its center. This opening is the mouth 
of the resonator; the arrangement en- 
abling the resonators to be tuned over 


a somewhat wide range. A set of thirty- 
nine resonators is used, with frequencies 
ranging from 138 to 


2,552 vibrations per 
second, “ne resonators are mounted side 
by side on the four shelves of a wooden 


case, Which is a framework whose front 


sashes are covered with very thin cel 
luloid, transparent to both light and 


sound, while the other sashes are covered 
with light tissue paper. 

The resonator system for measuring the 
intensity of sound is as follows: A thin 
mica disc whose diameter is about half 
that of the in the resonator 
is suspended by means of a fine quartz 
A small glass 


opening 


fiber close in the opening. 
rod attached to the lower side of the disc 
terminates in a small dumb-bell 
which dips into a cup of kerosene oil. 
The object of the dumb-bell and oil is to 
damp the motions of the disc. In the 
center of the mica disc there is fastened 
a small chip of platinized concave mirror. 
The dise is turned so that its plane forms 
an angle of approximately 45 deg. with 
the mouth of the resonator. 

When the resonator responds to a tone 
of its frequency the disc experiences a 
couple whose magnitude depends upon 
the angle between the plane of the disc 
and that of the mouth. The disc will 
therefore turn till the couple due to the 
fiber is equal and opposite to that caused 


glass 


by the vibrating air. 

The kinetic energy per cubic centimeter 
in the air is the quantity that is to be 
determined analyzing a complex 
wave, and it may be calculated from a 
knowledge of the deflection of the disc 
and the constant of the suspended system. 

A large, translucent paper scale with 
vertical rulings 1 cm. apart is mounted 
in front of the case of resonators. The 
faces of the resonators are adjusted 
parallel to this screen. Your Nernst glow- 
ers, one for each shelf of the resonators. 


when 


are provided with hoods each containing 
a small aperture. The glowers are 
mounted at the of the case, the 
apertures facing small celluloid windows ; 
the rays of light entering these windows 
accordingly being perpendicular to the 
axis of the resonator. 

The disc of the resonator is turned so 
that the chip of the mirror on its face 
is hidden from the glower, and an auxil- 
iary mirror mounted on a lead wire serves 
to illuminate its surface. By this means, 
the image of the glower on the scale can 
be placed where desired without interfer- 
ing with the dise or glower. 

The room in which the experiments 
with Dr. Hewlett’s machine were carried 
approximately 4 meters each 
the walls, floor 


sides 


out was 
way. Reflections from 
and ceiling distort the sound waves to 
such an extent that absolute measure- 
ments of the intensity of a source would 
be almost impossible if some means were 
not devised to eliminate these disturb- 
ances. With this end in view, the walls 
and ceiling were hung with a preparation 
of flax called Linofelt. This material is 
a fluffy, fibrous substance sewed between 
two strips of heavy paper. The Linofelt 
was first suspended by wires so as to com- 
pletely hide the ceiling and walls, and the 
strips then sewed together. The surface 
of the paper exposed to the room was 
then stripped off, leaving the soft, hairy 
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What Tools Do You Use? 


GOOD workman can always do good 
work but he does his best work with 
good tools. The conscientious man al- 
ways wants to do his best work. The inference 
is obvious. Good men always have good tools. 


Starrett Tools 


and Instruments of Precision 


are recognized throughout the world as stand- 
ard. Wherever accuracy counts, you will find 
Starrett Tools widely used. 























To better 

THE ‘. S. STARRETT co. understand 

“The World's Greatest Tool Makers” the whole 
ATHOL, MASS. line send for 

New York London Chicago free catalog 
No. 20-B. 













































Holds work on both 
bench and machine. 


The vise is quickly detachable from its 
base, for transferring work to drill press 
or shaper. Can be used on either side ; 
oronend. Your dealer can supply you. 





gee A Christmas Gift for Shooters 


If he’s a shooter, here’s one gift that will surely 
please him. A Christmas token that will give him 
many moments of pleasure. Something different 
A Shooter’s Christmas Box containing a 


Hand Trap 


and 100 Clay Targets 


The Du Pont Hand Trap is a practical little device for throwing all sorts 
of targets. It’s just the thing for shooters. John B. Burnham says it’s 
great field practice for both beginners and experts. Costs $5.00 at your 
dealer’s. If he can’t supply you we'll send it prepaid on receipt of price. 


E. I. du Pont de Nemours & Company, Wilmington, Delaware 











How Manufacturers Can INCREASE THEIR BUSINESS 
Read Carefully Every Week the CLASSIFIED ADVERTISING COLUMN in the 
SCIENTIFIC AMERICAN 


Some week you will be likely to find an inquiry for something that 
you manufscture or dealin. A prompt reply may bring an order. 





Watch It Carefully 

































































UML aE 


If you have a Family | 


nothing will give them a more constant, F 
entertaining centre of common interest E 
than a year’s weekly visits of 


The Youths 
Companion 


For 1916 it will be a continuous feast. It is the kind of 

reading you may be proud to give, the sort that builds. 

It’s the MOST and the BEST, and it comes weekly— 
in just the installments that please. 


A MELE TRE AT a hs 





=o Everything in it interests the boy. 
The Boys’ Page, the live adventure 
Serials and Short Stories, Sports, 
Games, Things to Make, and every 
phase of outdoor and indoor life. 


go Special Stories, all her own. The 
Girls’ Page, suggestions for making 
“pin money,” Receipts, and every- 
thing from Conduct to Crochet and 
Candy Making. 


Strong Editorial Page, valuable 
comment on important questions of 
tiie day, Nature and Science, Original 


> Girls 


Sassy Read all, from Family Page to 
Mothers 
sees ees een 


Doctor’s Corner. Home Helps, 
Companion Receipts, the Stories, 
the Children’s Page to read to 
little ones, and all are hers. 
| 9 Rare Serials— 250 Short Stories 
The Great Serials alone would cost more than ten dollars in book form at 
the stores—if they could be had. 
Thousands of new suggestions for pleasure and profit. Rare Articles, 
Fresh Humor, Witticisms, Games, Sports, Things for Boys and Girls 
te Make, “Companion Receipts.” Every family field of activity is 
covered from conduct to cooking. 


= Most and Best for $2.00, and 52 times a pee 12 
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New subscribers who send this coupon (or mention SATT 


the Scientific American) with $2.00, will get 
Th 9. (1. All remaining issues for 1915 Free. 
e Youth’s g 
sor 2. The Companion Home Calendar. 


Companion (3. The 52 issues for 1916. 
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ALL OF THE ABOVE FOR 
Sample Copies Sent Upon Request 
THE YOUTH’S COMPANION, BOSTON, MASSACHUSETTS 
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surface exposed. The floor was also cov 


of burlap. The reflections were greatly 


analysis of the quality of the tone from 
the open strings of violins, although when 
the designed it in- 
tended to include some other instruments. 
When the apparatus has been further de- 
veloped, it is intended to trace the 
velopment of singing. voices by analyzing 
voice again 


apparatus was was 


de- 


a number of tones sung by the 


and again during its process of training. 


A number of important facts have been 


found out in regard to the violin, among 


which is that when the open G string of 


the violin is played, hardly any of the 
energy of the vibration lies in the funda- 
mental tone, most of it being due to the 
first partial. The best violins showed 
very few overtones; most of the energy 
lying in the first one or two and disap- 
peuring very rapidly thereafter. The 


poorest violins have many overtones with 
a very irregular distribution of the energy 
among these. 

It is expected that a detailed study of 
the physical characteristics of the tones 


produced by instruments 


various musical 
will suggest methods for eliminating cer 
tain of these characteristics and for bring- 
certain others, there 
possible to improve the 
or even to duplicate 


ing into prominence 
by making it 
present instruments, 
a desirable tone quality. 


NEW BOOKS, ETC. 


RecENTI PrRoGRESSI DELLA TECHNICA 
Ferrovie £ TRAMVIE. Ing. Pietro 

Milano: Ulrico Hoepli, 1915. 
di p. 291; con 124 incisioni e 
5.50. 


I Prd 
NELLE 
Oppizzi. 
16m0o. ; 
tabelle. L. 


This little 
larger manual, 
sketches the later 
practice. It covers 
tables and statistics, 
portation. The mathematics of 
are briefly presented; 
tracks are described in the text and 
principles made clear by illustration; types 
of locomotive are dissected and explained ; and 
statistics of Italian railways are given. Signal 
traction are included in 
and even the aerial rail- 


supplementary to the 
“Ferrovie e Tramvie,” and 
developments of railway 
materials, construction, 
systems of trans- 
subject 
and 
their 


work is 


and 
the 
bridges, tunnels 


systems and electric 
the brief exposition, 
way is touched upon 


IRRIGATION AND SETTLEMENT IN AMERICA. 
By A. D. Lewis, M.A., A.M. Inst. C.E. 
Pretoria: The Government Printing and 
Stationery Office, 1915. 4to.; 258 pp.; 
illustrated. Price, 10s. 6d., post free. 

America’s advanced position in 
author has here given us a 
faithful study of eighteen important schemes 
earried out in this country. In many places 
our engineers have most successfully combated 
aridity, thus opening up great stretches of 
country to white occupancy and useful indus- 
try, and from these happy results even more 
valuable lessons are to be learned, the author 
than from our efficient high mason- 
ry or earthern dams, our design in valves, or 
our ways of draining seeped lands. His ac- 
written from personal observation, 
and are not confined to the engineering 
pect; they measure the success of a plan by 
the results it has accomplished in settlement, 
since failures in irrigation schemes have been 
due often to poor engineering than to 
misunderstanding of agricultural conditions 
and other elements of human settlement. Many 
good photographs and maps enrich the volume. 


Recognizing 
irrigation, the 


points out, 


counts are 


as- 


less 


Movern PLuMeBrine ILLUSTRATED. A Com- 
prehensive and Thoroughly Practical 
Work on the Modern and Most Ap- 
proved Methods of Plumbing Construc- 
tion. By R. M. Starbuck. New York: 
The Norman W. Henley Publishing 
Company, 1915. Svo.; 407 pp.; 59 de- 


Price, $4 net. 

Those who are familiar with this standard 
work in its earlier forms know its thoroughness 
and its clear interpretation of plumbing 
practice. In its new form it makes even a 
wider appeal than before. The plain drawings 
and the well-arranged text deal with all types 
of kitchen and bathroom installation, with re- 
frigerators, soil pipes, and sewage disposal 
systems, from country house requirements to 
those of the largest office buildings and hotels. 
Since all recent advance in plumbing con- 
struction is rather in the development and per- 
fection of details than in essential principles, 
it is in these details that the volume dis- 
closes its worth. The student of plumbing will 
find it a valuable text-book; to plumbers and 
architects it will be of the greatest usefulness ; 
and property owners and home builders may 
learn from it how to avoid mistakes and se- 
very best results from their invest- 


tailed plates. 


cure the 


ered with Linofelt and then with a layer 


decreased, although not entirely de- 
stroyed. 

Thus far, the use of the machine has 
been confined almost exclusively to the 
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LATHES AND SMALL TOOLS 
“STA 99 Large Lineof 


Attachments 
For Foot 

@ teow LATHES 
Suitable for fine accurate work 
in the repair shop, garage, too} 


foom and machine shop. 
Send for Catalogue B 
SENECA FALLS MFG. CO., 
695 Water Street 
Seneca Falls, N. Y.,U.S.A, 


For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in, 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand. 
up Treadle. 


W. F. & J. Barnes Co, 
























Established 1572. 
1$99 Ruby Street 
Are the standard of excellence in 
B® years. We sem! postpaid as an in 
troducer 48 files especially adapted 
receipt of $5.00 This is a chance to get a set 
files you'll apvreciate and we'll get future orders. 
109 Fulton Street New York City 
Over 70 sises and styles, for drilling either dee 
shallow wells in any kind of soil or rock. Mounted an 
Strong. simple and durable. Any mechanic cap 
operate them easily. Send for catalog. 


Rockford, Ill. 
files, and have n for over 100 
woe F601 makers and machinists on 
of 
MONTGOMERY & CO. 
wheels or on sills. With engine or horse powers, 
WILLIAMS BROS.. Ithaca, N. Y¥. 










Groos Metal Shear 
Cuts 4” Sheet Steel any width, 
weight 141bs., Steel drop forgings 
throughout. Vanadium Steel blades, 


$7.50 delivered to any part of U. S. 
Cc. GROOS,- Racine, Wis. 


BILLINGS & SPENCER 
TOOLS 


Special Kits 
for For 
Cars 


HARTFORD, CT. 













SPECIAL MACHINERY 
NOVELTIES & PATENTED ARTICLES 


MANUFACTURED BY CONTRACT. PUNCHING 
HT AUTOMOBILE STAMPINGS 
IGSLOW STAMPING & TOOL WORKS, CLEVELANE 









KON 


MASON’S NEW PAT. WHIP HOIST 


for Outrigger hoists. Faster than Elevators. and hoist 
direct from teams, Saves handling at less expense, 
Manufactured by VOLNEY W. MASON & CO., Inc. 
Providence, R. L, U.S. A. 
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You like to go 


HUNTING 
FISHING 
CAMPING 


Then surely you will enjoy the 
NATIONAL SPORTSMAN 
Magazine, with its 160 richly 
illustrated pages, full to over- 
flowing with interesting stories 
and valuable information about 
— fishing tackle, camp out 
j best places to go for 
fish and. game, and a thousand 
and one — “How to” 
hints for 8 en. 
NATIONAL § SPORTSMAN 
is just like a big camp fire 
the woods where t 
good fellows gather once ® 
month and spin stirring yarns 
about their experiences with 
, rifle and gun. 
‘s for 15e « copy or 
1.00 for a whole yeat, 
with watch fob. 


Special Offer 


Mail us 25 cts, @ 
stamps or coin for® 
3 months’ trial sub- 
scription to the NA+ 
TIONAL SPORTS- 
MAN and we will 
send you absolutely 


Free of Charge 
one of our handsome 
Ormulo Gold Wateb 
Fobs, as here shown, 

with seal grain leat 

and gold-plated 
buckle. 


Don't Delay—Send your order To-day 
INATIONAL SPORTSMAN, 213 Columbus Ave., Boston, 

















Valuable Books of Instructionand Reference 


Scientific American Cyclopedia of Formulas—Concrete Pottery 
and Garden Furniture—Scientific American Reference Book— 
Exper'mental Science—Handy Man’s Workshop and Laboratory 








ment. 


MUNN & CO., Inc., Publishers, Woolworth Bls.. New York 
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THE THINKER 


“The Thinker’ 


Try communing fifteen 


mental growth. The mind, 
ment and exercise. 


contained in 


minutes 


like the body, 


contain. 


Again—some foods are nourishing but not palatable to all tastes. 
the mental food we are recommending is palatable to all tastes because the 
books are interesting and entertaining- 


-in fact, they are wonderful. 


is the sculptor Rodin’s conception of man as he looked 
when he began to think—io a purpose. 


Primitive man was but a degree removed from the brute—a creature of 
instinct—until he began to think and devise means to ameliorate his lot. 


It has taken thousands of years—no one knows how many—to produce 
the modern type of man who supplies his daily needs and his luxuries 
through the exercise of his brain rather than his muscle. 
a day with the greatest thinkers the 
world has ever produced, and you will be surprised at the effect on your 
gains strength through nourish- 
The best mental aousiilies nt that could be prescribed 
is found in the volumes whose titles are given below, and the best exercise, 
thinking over the revelations they 


But 


Our modern civilization, the product largely of the tremendous 
advances in knowledge of the last half century—the age of Darwin 
and his fellow scientists—is the concrete expression of the thought 


The Library of the World’s Greatest Scientists 


DARWIN——-SPENCER——-HUXLEY ——TYNDALL ——LOMBROSO 


Gives the same air of distinction and discriminating taste to the home as would a valuable painting by a world-famous 
artist, or a choice piece of furniture by Chippendale, Sheraton, Heppelwhite, or the other great eighteenth-century craftsmen 











When social and business acquaintances scan the contents of your bookshelves—what impression do they receive? 
“Show me a man’s books and I'll tell you what he is,’ 


once declared one of our big captains of industry. 








Titles of These Wonderful 


Vol. I. 


Vol. Il. 


Vol. Ill. 


6.) 


Vol. IV. 


Vol. V. 


Vol. VI. 


Vol. VII. 


Prof. Fr 


Institute « 


interesting introductic m to Prof 


Electricity, 
of electrici 
practical 


Volumes 


THE ORIGIN OF SPECIES: 
SURVIVAL OF THE FITTEST, ETC. 
By CHARLES DARWIN 


THE ORIGIN OF SPECIES: 
AFFINITIES OF ORGANIC BEINGS, 
ETC. 

By CHARLES DARWIN 


EXPRESSION OF THE EMOTIONS 
IN MEN AND ANIMALS. 
By CHARLES DARWIN 


4ANY INTERESTING ILLUSTRATIONS) 


THE FEMALE OFFENDER: 
THE CRIMINAL TYPE IN WOMEN, 
THE SOCIAL EVIL, ETC. 
By PROF. CZASAR LOMBROSO 
(PROFUSELY ILLUSTRATED) 


MAN’S PLACE IN NATURE 
By THOMAS H. HUXLEY 
ULLUSTRATED) 


SOCIAL STATICS OR ORDER 
By HERBERT SPENCER 


FRAGMENTS OF SCIENCE AND 
LESSONS IN ELECTRICITY 
By JOHN TYNDALL 
(ILLUSTRATED) 


ancis B. Crocker, Past President of the American 
f Electrical Engineers, has contributed a very 
Tyndall’s ‘‘Lessons in 

"in which he sketches the history of the science 
ty and magnetism, and the development of their 
application, from the earliest recorded dates of 


their discovery down to the present day. 











Books That Startled the World 
and Agitated Society with a 
Revolutionary Ferment 


These great scientists studied life from every angle. They 
will help you solve its problems. They will open your 
eyes to an understanding of its mysteries—to an apprecia- 
tion of its potentialities. 


No other books are so replete with ideas that can be 
turned to practical advantage by the unscientific reader. 
You wili want to read them not once, but often, and eac h 
time you will find fresh entertainment and discover nev 
tood for thot ight. 


The story told in The Origin of Species is as wonderful as 
any tale of oriental enchantment. This book revol itioni zed 
modern thought. Whcre formerly there was aos of 
speculation and theory, it substituted a velatic m of 
Nature's immutable laws. 


We are seeing the results of the application of these laws 
in the physical and mental improvement of the human 
race. Their application to economic problems has already 
added untold millions to the welath of nations. 


’ 
Prof. Lombroso’s Book on 
oe a 
Criminology 
As an illustration of the wide scope of this set, the re is 
the volume on The Female Offender, by Prof Lom 
No more startling revelations can be found anywhere ‘tha an 
those contained in the picture he draws « > aspect of 


the underworld in this book. The Social il is as old as 
We find references to it in the records of the 






cre ation. 

earliest civilizations. The descendants of Jezebel and 
Mess: lina are to be found in every stratum of society. The 
lair of ““The Scarlet Woman" is located in almost every 


community. No study of Sociology therefore is complete 
that does not take into account her malign influence, and 
the correct measures necessary to combat that influence. 
Prof. Lombroso’s work made an epoch in criminology 
because of the wide scope and systematic character of his 
researches. 


Less Than Half Price — Before 


Publication 


coupon NOW— in advance of publication. 


cannot too strongly urge that you 
MAIL COUPON TO-DAY 
By assuming all the risk and expense in the manufacturing, we ! 


& Co., the publishers of these celebrated books, for the right to 


Scientists. 
that will keep the plants steadily at work. 


warrant so great a reduction in price—equal to about 60%, 
pared with the publisher's price. 


will be filled in order of receipt. All delivery charges fully prepaid. 


SEND COUPON NOW 


been able to make a very favorable contract with Messrs. D. Applet 


from their newest plates the works of Darwin, Spencer, Huxley, Tyn- 
dall, and Lombroso comprised in The Library of the World's Greatest 
Conditions in the publishing world have also made it pos- 
sible to secure very low figures for printing and binding on large orders 
But only in case book- 
buyers respond quickly can we save enough on the manufacturing to 
as com- 


Notwithstanding this large discount, the books will be issued in a 
a rich 


style superior to that in which they have ever appeared before 
dark-green silk ribbed cloth, gold-paneled backs, gilt tops and silk 
head-bands. The size of the volumes is 8 inches by 5} inches 


Orders 


Money back if not as represented. BUT YOU MUST 


The volumes are now on the press—the FIRST 
COPIES will be ready in a FEW DAYS. Mail the 
Only by 
so doing can you get this concession in price—a price 
absolutely unprecedented for books of this character 

-but which can only be made if this special offer 
shall meet with the prompt and wide response which 
its liberality and the merits of the books deserve. 
After publication this price will be advanced. We 
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I agree to remit $1.00 a month for 
or to return them at once if not as represe 
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Enclosed is $1.00, first payment on the 7-volume set of TheWorld’s 
Greatest Scientists, to be shipped, charges prepaid, as soon as published 
six months following receipt of books, 
sented, you torefund my $1.00. 


- 


RRR 





ein 
How Much Do You Think? 


| 

















DOM AA ny 


Ow Efficient ran You? 


This Chart, prepared by the Director of 
The Independent’s Efficiency Service, 
will tell you. When you have found In answering questions write 100 for “‘Yes,” o for ‘‘No.” If the answer 


is a partial affirmative write the number between o and 100 that ex- 


your own percentage of efficiency, read presses the degree of assurance. Then add the column of percentages, 
divide the total by 30, and the answer will be your approximate grade 


this offer carefully. in Efficiency. The value of the test lies in the honesty and accuracy of 


the answers. 


It May Save You Many Dollars | : a 
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atin _ (in per cent 
: : ’ 1. Do you like your work? 
HE INDEPENDENT offers to first chapter. We think we know " cal cd or yar ss a9 P 
7 - ; eS . ; > 2. Have you learned the best, quickest and easiest way of doing it? 
readers of Scientific Amer- what your verdict will be. We be- . : es ——— a 
ican a wonderful new book lieve you will wish to grasp this op- 3._ Are you thoroly informed on “scientific management! as 
entitled “Efficient Living,” which portunity to improve your physical, +. Do you know where your greatest power lies? _ = ‘ 
is virtually a Course in Persona! mental, financial, industrial, social 5. Have you a fixed goal, in line with your supreme talent? 
Efficiency. and moral equipme nt. This book ( Do vou believe absolutely in vour own future? a - 
It is written by Edward Earl will make every red-blooded man, . : See ee : ——— 
Sa ; : : : ‘ Are you in perfect physical health? 
Purinton, who a year ago became from sixteen to sixty, of more value s— - = = 
Director of THE INDEPENDENT’S | to himself, his firm, his family and 8._Have you learned how to get well and keep well? : a 
Efficiency Service, and began in his community. 9. Can you be optimistic, under all circumstances? 
. > IA "DEX Lee fo - “trom. pee 99 8 . P F rer , e oe : 2 7; 
THE INDEPI NDE NT nis first st Efficient Liv ing is based on 10. Do you realize which of your habits, thoughts or emotions make you inefficient? Ss 
— —— periodic al, on Efficienc y personal study of over five hundred 11. Have you made an inventory of your mental and moral traits? 
am re, ficiency > > > 4 A . . . « ‘4 a 
oO th :. , hj ct M P . t ° ein 1en y me thods and sy stems, In 12 Are you correcting your Known weaknesses; mental, financial, s cial or spi ritual 
n nis subject Wir. urinton isa Europe and America, and personal 3. H 3: Pope po gy , 
y ” af , . . . . ). ave you discovered which foods, baths and exercises increase your ener 
world-famous ~gonn hy After acquaintance with hygienic and 1 reclype menpenas - oe . 
spending fourteen years learning psychological authorities, corpora- " , ad hold > —_ 
how to increase human ++ alth, en- tion heads, social service experts _14. Do you breathe deeply and hold an erect posture? — 
ergy, producti tiveness and happi- and efficiency engineers. 15. Is your sleep long and dreamless and refreshing, with your sleeping-room per 
ness, he is putting into this book ‘ " eer fectly ventilated? 
ti ae eee dee Baecermentny Articles on Efficiency have lately 16. Do 3 oe ae . 
and into his Oo Oo I - . T . md . 7 © you drink three pints of pure water dallyf 
ENT = ion ananls off tie elt appeared in THE INDEPENDENT : — ————l fe | 
} eaders the res ot his rich P . ; ae dha a senibnalin? 
“Sse ra “ from the following: 17._ Do you eat slowly, moderately, regularly 
experience. " 7 “ee . o- eer : ‘ r 
' . Jupce Exvsert H. Gary, Chairman of the 18. Is all your clothing made loose, to allow blood and nerves free play? 
He has been teacher, editor, lec- Shar wy vanpalage Teer 
~ t ologi United States Steel Corporatio mn. $6 Bees nmehe positive? 
q turer, rygrenist, psy¢ Llologist, — Frank A. Vanperutp, President of the r ~ 
= cial service leader, efficienc y engi- National City Bank of ee York. 20. Are you ti t i $, Courteous 
: neer, and counsellor for men and Lovts DD: Branver®-Ffficiency” Counsel 21. Have you secured the best possible advisers and associates? 
women in every walk of life for the Great Kailroad Systems. +9 Are all your co-workers eager to help ‘make vour plans a success? 
? 6 “ - - a a ae sai © yO O-WOTA > ak ae 8 it} lan y AL pie > « SUCK 55. 
His best known previous work, Dr. Cuartes W. Extor, National Edu- er D n ee - , a ager 
“wm , - one aad faeesar BD ss 7 7 yan © you wish your rivals well, and never speak Ill of ther 
= The Triumph of the Man Who cator and former President of Harvard. a — : : 
Acts,” has been read throughout aay sonny | EMERSON, hee of the 24 Do you work harder than anybody else in the business? 
the world. His works have gained if : oe Ul. SN con iciency Coun- 25. Have you learned the science of planning your day ahead? 
; . ' “ se I e . Navy. = Tree 7 , 5 a 
ese than a million readers. His F. C. Henverscnorr, Founder of the Nat. 26. Can you relax entirely in your leisure hours? — 
oy =" bec ? — on = A state Assoc. of Corporation Schools 27. Are you saving money systematically? 
im the nion and in twenty toreign Toun Wanamaker, for U. S. Post . litt ? 
‘ : ; : ~.'S q 28. Do you enjoy art, music, literature, and the presence of little children? 
countries. master Ger veral and Leading Ameri an . — wii : ~eeaee . eee 
This great audience includes Merch 29. Does your highest ambition include some real service to Humanity 
bankers, business and professional Wiiiam Re ssELL Wiitcox, former Presi- 30. Have you a great love in your life, to steady, cheer and empower 
ent Efficiency Society, former Chair- : F : 
men, educators, manufacturers, aN. Y.P Sablic Serv, Cor Chass yews 7 
. . . man DLC er ice Om. r > > , 4 
railroad executives and heads of Divide the total by 30 
‘ ar . They Dr LUTHER —~ Guuick, author of — attendant alteiaaeens 
million dollar corporations. 1ey ‘Mind and Work.” ‘The Efficient 1e quotient shows your percentage of efficiency 
all have something to learn from Life,” etc., and , = of Physical 
Mr. Purinton. Education. Copyright, 1915, by Edward Earle Purinton 








A thousand important business Joun Purroy Mrrcnet, Mayor of New 
houses and institutions have al- York City. e . * 
ready ordered Mr. Purinton’s A student of one of the leading Effi t W kly J rn li 
works for their friends, patrons, courses in personal efficiency tells cien ee ou a sm 
clients or employees. us that “Efficient Living” is worth THE INDEPENDENT presents the drama of current history, promptly, 
There is not room here to de- more than that entire course which clearly and compactly—in picture, paragraph, vivid portraiture, sober dis- 
scribe “Efficient Living’’ in detail. cost him ¢hirty dollars. And you re- cussion, brisk and pungent comment. Its readers make more readers. Its 
But we want you to accept your ceive this great book and other human interest is keenly appreciated. It is timely, terse, trustworthy. The 
copy, without any obligation what- privileges of our Efficiency Service news of the world, of the continent, of the nation, of every state, is brought to 
ever. Then sit down and read the absolutely FREE. the reader's door by THE INDEPENDENT weekly, in record time; the news 
they really need to know, condensed, verified, clarified, interpreted. 
To readers of Scientific American we offer a Supplemented by articles written while the events are white hot, by those 
free copy who speak with authority and exact knowledge; by those actively engaged in 
“Efficient Living,” to be delivered charges prepaid im- the events described—the men who themselves are making history. 
mediately, free consultation with Mr. Purinton, person- 
unless you prefer. Just 


ally, by mail, on questions of business, health or effi- ; 
, ~rints THE INDE- Send No Money Now mail the coupon or a postal 


ciency, with a full year’s subscription to THE 
PENDENT at its regular price of $3.00. We make card by first post. The book will be sent you promptly, charges prepaid, and 
this offer to introduce our Efficiency Service and you will receive your first copy of THE INDEPENDENT. Then if you are 
because we believe that when once these new satisfied that THE INDEPENDENT and the Efficient Course are what you 
readers know THE INDEPENDENT they will want, send your remittance of $3.00. If not, you are to return the book at 
remain subscribers for many years to come, Our expense and you owe us nothing, 
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